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In  a  paper  on  the  thyroid  (1),  published  in  1928,  attention  was  drawn 
to  the  freipiency  with  which  thyroid  failure  was  complicated  hy  various 
types  of  hejiatic  dysfunction.  In  this  earlier  series,  the  representation  of 
the  dysfunctional  and  hyperfnnctional  forms  of  thyroid  disorder  was  nu¬ 
merically  inadeipiate  to  warrant  any  {?enerali/.ation  relative  to  their  inelu¬ 
sion  ;  in  the  later  studies,  reported  here  in  jiart,  thyroid  dysfunction  of 
the  transition  type  is  so  commonly  associated  as  to  he  significant,  although 
its  incidence  occurs  less  often  than  that  of  established  functional  failure. 
The  present  paper  deals  only  with  the  group  in  which  clear-cut  failure  was 
demonstrated. 

That  the  thyroid  occupies  a  unicpie  position  in  respect  to  the  liver  is 
attested  hy  the  relative  frecpiency  of  hepatic  complication  in  a  variety  of 
other  conditions.  The  results  of  a  survey  of  a  group  of  consecutive  series 
of  cases  presenting  conditions  unassociated  with  the  thyroid,  together  with 
a  grou])  showing  thyroid  failure,  have  been  collected  in  tabular  form. 

TABLE  I 

Relative  Incidence  of  Hepatic  Complication 


Total  With  Hepatic  Complication 

Condition —  Cases  Number  % 

Thyroid  Failure  .  664  149  22.44 

“Non-Endocrine”  . 1840  336  18.26* 

Pancreas  .  28  4  14.29* 

Gonad  .  509  40  7.86* 

“Pluriglandular”  .  36  2t  5.56 

Pituitary  . 1546  50  3.23 


•See  text. 

tBoth  castrates  with  th.vrold  failure. 


Inspection  of  the  table  shows  the  thyroid  group  to  be  well  in  the  lead. 
The  next  group  marked  “  non-endoerine  ”  is  a  collection  of  consecutive 

•Read  before  the  Sixteenth  Annual  Meeting  of  the  .Association  for  the  Study  of  Internal 
Secretions,  New  Orleans.  May  10,  19.T2. 
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eases  jiresenting  a  wide  scatter  of  conditions,  none  of  which  are  associated 
with  the  ductless  p:lands.  The  niagrnitnde  of  the  incidtaice  of  liver  dis¬ 
orders  is  definitely  misleadingr  as  in  the  latter  part  of  this  consecntive 
series  are  included  a  very  considerable  group  of  kno\\Ti  liver  cases,  ad¬ 
mitted  as  such,  for  study.  In  an  earlier  series  of  five  hundred  “non-endo- 
crine”  patienfs  the  hepatic  factor  was  only  2.60  per  cent,  while  in  a  more 
completely  studied  intermediate  series  of  nearly  fourteen  hundred  cases, 
the  incidence  of  hepatic  dysfunction  was  5.81  per  cent.  These  lower  fig¬ 
ures  ai‘e  far  more  characteristic  than  the  higher,  weighted  value  given  in 
the  table.  Even  with  its  non-representative  magnitude,  it  falls  short  of  the 
observed  incidence  in  the  thyroid  group.  In  a  like  manner,  three  of  the 
small  series  of  diabetics  listed  here  were  of  the  “bronzed”  type  and  were 
admitted  selectively.  They  had  all  been  referred  for  study  as  potential 
eases  of  Addison’s  disease;  investigation  established  their  true  etiology.  In 
the  gonad  grouj).  18  of  the  40  positive  subjects  were  castrates;  tbe  inci¬ 
dence  of  liver  disorder  in  tbe  functional  cases  was  5.80  per  cent. 

Finally,  combining  all  of  the  series  given  in  the  table,  with  the  excep¬ 
tion  of  the  thyroid  group,  it  is  evident  that  in  nearly  four  thousand  cases 
the  incidence  of  hepatic  disorder  is  at  most  10.91  per  cent — less  than  half 
that  in  the  thyroid  series — and  this  value  is  derived  from  data  heavily 
overweighted,  most  significantly  in  the  “non-endocrine”  group. 

Ilejiatic  dysfunction  produces  a  series  of  characteristic  symptoms. 
E(iually,  it  exercises  a  significant  influence  on  many  of  the  objective  data, 
tbe  measurement  of  which  determines  the  functional  status  of  the  indi¬ 
vidual.  Recognizing  these  facts,  analysis  has  been  made  to  ascertain  bow 
far  these  superimposed  effects  may  mask  the  fairly  clear-cut  pictures  of 
uncomplicated  thyroid  failure.  In  a  way,  this  last  term  is  perhaps  unwar¬ 
ranted  as  thyroid  failure,  per  se,  is  not  usually  encountered  in  an  indi¬ 
vidual  demonstrably  free  from  any  other  significant  departure  from  the 
physical  normal.  As  the  question  will  be  considered  later  in  the  text,  it 
may  be  jia.ssed  for  tbe  moment. 

A  second  objective  of  the  study  was  to  determine  how  far  the  com¬ 
bined  influences  of  the  thyroid  failure  and  hepatic  dysfunction  might  pro¬ 
duce  in  the  individual  a  clinical  and  laboratory  picture  suggestive  of  some 
other  morbid  state  with  an  entirely  different  basic  etiology.  The  signifi¬ 
cance  of  this  aspect  for  diagnosis  and  complementary  ti'eatment  is  ap- 
]iarent. 

The  material  for  the  study  was  drawn  .severally  from  a  consecutive 
series  of  one  hundred  cases  of  demonstrated  liver  disorders  of  various 
types  and  a  like  series  of  established  cases  of  thyroid  failure  with  liver 
complication.  In  the  case  of  the  liver  series,  94  gave  definite  evidence  of 
hepatic  involvement  by  tbe  liver  function  test  (McClure)  (2)  as  well  as 
numerous  other  objective  indices  in  the  history,  physical  and  laboratory 
examinations.  Tbe  data  on  the  six  cases  not  examined  by  tbe  duodenal 
techni(i\ie  were  as  follows: 
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B-1271  was  a  seven-year-old  child  with  a  history  of  severe  jaundice 
and  a  completely  consistent  laboratory  picture. 

B-1395  and  B-1629  had  both  had  cholecystectomies,  while  B-1585  and 
B-1786  gave  positive  Graham  tests  at  the  time  of  the  intitial  study  and 
were  operated  upon  before  the  liver  function  test  could  be  perfoianed. 

Case  B-1535  was  a  patient  with  cirrhosis  of  the  liver  with  marked 
hepatic  enlargement  and  severe  jaundice.  He  was  too  ill  to  undergo  intu¬ 
bation  for  the  liver  test  and  died  shortly  after  the  study.  The  diagnosis 
was  eontirmed  at  autopsy. 

Characteristic  laboratory  findings  were  obtained  with  all  of  this  group. 

The  evidence  of  hepatic  complication  in  the  thyroid  group  may  be 
considered  somewbat  more  in  detail  and  tbe  various  data  are  collected  in 
tbe  following  table.  Both  the  total  number  giving  a  positive  report  and 
that  selected  as  the  ]U’imary  evidence  in  the  several  categories  are  given. 

TABLE  II 

Evidences  of  Hepatic  Dysfunction 


Positive 

Prinwry 

Datum 

Report 

Evidence 

Liver  Function  . 

.  78 

78 

Graham  Test  . 

.  28 

10 

Cholecystectomy  (earlier)  . 

1 

Surgical  Examination  . 

.  44 

6 

History  . 

.  84* 

5* 

Total  .  100 

♦Soe  text. 


Nearly  four-fifths  of  the  entire  series  wTre  able  to  take  the  duodenal 
tube,  and  the  examination  of  the  material  thus  obtained  gave  objective 
evidence  of  significantly  depressed  biliary  activity.  Of  the  remainder, 
positive  Graham  tests,  surgical  examinations  demonstrating  hepatic  en¬ 
largement  or  gall  bladder  disea.se,  and  one  case  with  a  history  of  previous 
cholecystectomy,  accounted  for  all  but  five.  Wifh  these,  the  study  of  whom 
was  incomplete  for  a  variety  of  reasons,  a  characteristic  history,  coupled 
with  completely  supjiorting  laboratory  evidences,  was  felt  to  warrant  their 
inclusion  in  the  group. 

Some  interest  may  attach  to  the  16  cases  giving  entii'ely  negative  his¬ 
tories.  Thirteen  of  these  showed  definite  hepatic  dysfunction  by  the  exam¬ 
ination  of  the  duodenal  contents,  one,  a  positive  Graham  test,  while  the 
remaining  two  exhibited  tenderness  in  the  gall-bladder  area  on  surgical 
examination  which  was  interpreted  by  tbe  surgeon  as  indicating  local  dis¬ 
ease.  Again,  in  every  instance,  the  laboratory  findings  were  consistent 
with  liver  involvement. 

As  hepatic  dysfunction  is  the  sole  common  feature  of  all  of  the  cases 
under  consideration  and,  further,  as  the  positive  examination  of  the  duo- 
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denal  contents  constituted  the  primary  evidence  to  support  a  liver  diagnosis 
in  86  per  cent  of  the  complete  group  of  cases,  the  actual  results  with  this 
method  of  approach  may  he  briefly  considered. 

TABLE  Il-a 

Liver  Function  (McClure) 

- Positive  Response - 


Datum 

Thyroid-Liver 

Liver 

Number  of  Cases . 

Color — 

.  78 

94 

Brown . 

.  15% 

9% 

Yellow  Brown  . 

.  18% 

22% 

Yellow  . 

.  65% 

65% 

Green  . 

.  1% 

4% 

Furfurol  Index  (below  80) ... . 

.  85% 

88% 

Cholesterol  (below  30)  . 

.  53% 

55% 

Pigment  I  (below  8.0)  . 

.  87% 

85% 

Pigment  II  (below  7.0)  . 

.  77% 

82% 

In  the  thyroid-liver  group,  15  per  cent,  as  against  !)  per  cent  in  the 
non-endocrine  series,  showed  the  brown  color  which  is  found  in  normal 
collections  and  the  presence  of  which  in  cases  of  dysfunction  usually  is 
associated  with  mild  states  of  depression.  The  other  figures,  in  the  main, 
show  a  rather  striking  concordance.  Analysis  of  the  relative  freipiency  of 
positive  response  to  the  several  tests  applied  would  seem  to  indicate  that 
the  furfurol  index  is  most  sensitive  to  functional  depression,  with  the  two 
pigment  groups  at  almost  the  same  level.  The  cholesterol  content  .seems 
to  be  the  least  affected,  only  about  half  of  the  cases  showing  depression 
below  the  established  low  normal  limit  of  30  mgm.  There  is  a  suggestion 
in  this  olxservation  relative  to  chole.sterosis  and  gall  stone  formation,  dis¬ 
cussion  of  which  is  not  apposite  to  the  present  thesis.  The  magnitudes  of 
the  several  reports  of  positive  response  indicate  that  the  great  majority  of 
the  patients  presented  hepatic  dysfunctions  ranging  in  degree  from  mod¬ 
erate  to  severe,  a  favorable  experimental  condition  as  it  insures  clear  defi¬ 
nition  to  the  changes  attributable  to  the  liver  status. 

Earlier  in  the  paper  attention  was  drawn  to  the  fact  that  the  exist¬ 
ence  of  one  disease  state  or  dysfunctional  condition  does  not  exclude  other 
coexistent  abnormality  in  the  same  individual.  A  review  of  the  complete 
records  of  the  cases  composing  the  two  series  discloses  certain  rather  strik¬ 
ing  facts.  The  prevalence  of  focal  infections,  either  in  the  operative  his¬ 
tory  or  current  examination,  or  both,  challenges  attention.  The  records 
are  collected  in  Table  III. 

The  ca.ses  reported  under  the  caption  of  “e.xamination”  are  corrected 
for  those  with  a  positive  operative  histoiw  which  could,  however,  leave 
positive  residua,  as  in  the  ca.se  of  the  tonsils.  Further,  the  number  show¬ 
ing  positive  physical  evidences  has  been  deleted  of  those  who  also  gave 
positive  x-ray  evidence.  In  the  main,  there  is  a  rough  general  parallelism 
in  fre(|uency  of  report  though  the  liver  group  shows  a  definitely  larger 
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TABLE  III 

Focal  Infections,  Past  and  Present 

Operative  Examination 


Sinuses 

History  Radiological  Physical 

Total* 

Thyroid-Liver  . 

.  9 

17 

5 

31 

Liver  . 

.  8 

12 

11 

31 

T  07isils 

Thyroid-Liver  . 

.  40 

21 

61 

Liver  . 

.  40 

27 

67 

Teeth 

Thyroid-Liver . 

.  13 

13 

30 

o6 

Liver  . 

.  14 

32 

29 

75 

Gall  Bladder 

Thyroid-Liver  . 

27 

17 

49 

Liver  . 

.  11 

27 

21 

59 

Appendix 

Thyroid-Liver  . 

.  24 

17 

3 

44 

Liver  . 

.  30 

13 

9 

52 

Limgs 

Thyroid-Liver  . 

26 

26 

Liver  . 

31 

31 

•Corr(‘ct**<l  for  duplioation. 


proportion  with  past  or  present  dental  disease  and  siffiiitieantly  higher 
figures  for  involvement  of  both  the  appendix  and  the  gall  bladder.  Too 
sweeping  a  generalization  should  be  avoided,  but  it  seems  warranted  to 
note  that  in  both  series  there  is  evidence  of  general  background  of  infec¬ 
tion,  much  of  which  is  of  many  years’  standing  as  indicated  in  the  indi¬ 
vidual  case  history. 

Tn  addition  to  the  rather  impressive  list  of  past  or  present  '  "ections. 
there  is  a  variety  of  comiilicating  conditions  in  both  series  which  are  of 
snfficent  gravity  or  freiinency  of  report  to  warrant  notice.  These  are  col¬ 
lected  in  the  next  table. 


TABLE  IV 

Significant  Complications 


Condition  Thyroid-Liver 

Arthritis  .  7 

Syphilis  .  3 

Allergy  .  4 

Malignant  Tumor  .  2 

Intoxications,  Chronic  .  0 

Neural  Disease  .  8 

Cardiac  Disease  .  12 

Hypertension  .  9 

Genito-Ur inary  Disease  .  5 

Nephrosis  .  5 

Gastro-Intestinal  Disease  .  13 

Pelvic  Disease  .  9 

Neuroses  .  7 

Psychoneuroses  .  4 

Psychoses  .  4 


Liver 

18 

3 
9 
1 

4 
9 

15 

8 

15 

12 

15 

8 

12 

9 

1 


Incipient  or  mild  conditions,  such  as  arthritis,  which  are  capable  of 
exhibiting  a  significant  range  of  gradations,  are  not  reported  in  those 
groups.  While  the  figures  are  informative,  individual  items  call  for  more 
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extended  notice.  The  four  eases  of  chronic  intoxication  were  severally 
“ergoapiol.”  lead,  carbon  tetrachloride,  and  Epsom  salW.  In  the  last  in¬ 
stance,  a  long-standing  addiction  had  seemingly  influenced  suhversively 
the  osmotic  relationships  in  the  tissues.  The  neural  group  included  post- 
meningeal  and  encephalitic  cases,  those  with  head  trauma,  and  one  case 
each  of  multiple  sclerosis  and  an  indeterminate  cord  lesion  of  traumatic 
origin.  The  patients  with  genito-urinarj’  disease  comprised  those  with 
pyelitis,  cystitis,  j)rostatic  enlai*gement  with  the  usual  se(|uelae,  and  marked 
nephroi)tosis  with  acute  ureteral  angulations.  Patients  presenting  only  the 
residua  of  child-bearing  were  excluded  from  the  “pelvic”  group  which 
included  several  fibromata  and  an  unrecognized  pregnancy.  The  psycho¬ 
neurotic  groups  are  included  both  for  the  sake  of  completeness  and  because 
their  i)resence  in  a  few  of  the  i)atients  i^revented  the  ]»erformauce  of 
certain  important  tests. 

To  summarize  briefly,  06  of  the  thyroid-liver  cases,  in  addition  to  their 
numerous  focal  infections,  ])resented  98  significant  departures  from  the 
normal,  an  average  of  1.66  per  person;  in  the  liver  group.  82  individuals 
demonstratetl  189  additional  comi>lications,  an  average  of  1.69  per  person, 
or  practically  the  same  as  the  thyroid  series.  In  other  words,  both  series 
show  a  marked  incidence  of  focal  infective  processes  above  the  normal  pre¬ 
diction  in  an  unselected  series  of  individuals,  and  concurrently,  the  ])res- 
ence  in  the  majority  of  each  group  of  a  wide  variety  of  definite  morbid 
conditions,  some  of  which  at  least  are  of  a  very  real  gravity.  Further,  the 
individuals  in  the  combined  thyroid-liver  gnnip  seem  to  Ix'  somewhat  less 
burdened  with  significant  complications  than  their  fellows  in  tlie  simple 
liver  series.  The  majority  of  the  differences,  however,  are  not  great. 

Turning  now  to  certain  of  the  categories  of  data  presented  by  the 
composing  eases  in  the  two  series,  the  sex  and  ag(‘  relations  are  collected 
in  Table  V. 

TABLE  V 
A.  Sex 


Thyroid-Liver  Liver 

Male  .  32Vr  237^ 

Female  .  68%  77% 

B  A.GE 

Less  than  21 .  10%  8% 

21-30  .  22%  25% 

31-40  .  25%  25% 

41-50  .  25%  26% 

51-60  .  137o  9% 

Over  60  .  5%  7% 

Average  Age  . 37.7Yrs.  38.1  Yrs. 

Extreme  Ages . 13-78  Yrs.  7-71  Yrs. 


The  females  outnumber  the  males  two  to  one  in  the  composite  group 
and  nearly  three  to  one  in  the  simple  liver  series.  In  a  series  of  350  thy¬ 
roid  cases  reported  elsewhere  (3),  the  male  representation  was  29  per 
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cent,  or  substantially  the  tigure  here  recorded.  From  the  same  source, 
our  analysis  of  one  thousand  “non-endocrine”  cases  of  all  kinds  shows 
the  male  percentage  to  be  39.  The  discrepancy  with  the  present  figures 
seems  to  indicate  a  greater  susceptibility  of  the  female  to  hepatic  involve¬ 
ment,  a  finding  in  harmony  wifh  fhe  nnmerons  records  widely  reporfed  in 
the  literature. 

The  age  scatter  of  the  two  groups  is  substantially  the  same.  Referring 
to  the  compilations  noted  above  (3),  the  thyroid  series  shows  22  ])er  cent 
of  the  cases  examined  before  the  twenty-first  year  with  eorresi)ondingly 
lower  values  for  the  third,  fourth,  and  fifth  decades,  and  approximately 
ecpial  incidence  thereafter.  The  “non-endocrine”  series  parallels  the 
course  of  the  thyroid.  A  [)ossible  interpretation  would  be  that  the  hepatic 
element  is  frequently  a  secondary  manifestation  to  a  condition  developing 
earlier  in  life;  this  formulation  coidd  then  carry  with  it  the  corollary  that 
the  hepatic  overload  tends  to  curtail  the  years  of  life.  The  acceptance  of 
this  exjilanation  would  demand  a  much  larger  volume  of  supporting  evi¬ 
dence  than  the  i)i*esent  paper  contains.  The  important  point  of  the  cur¬ 
rent  analysis  is  the  consistency  between  the  data  of  the  two  series. 

The  family  hisory  of  many  patients  has  but  dubious  objective  value. 
Tgnoranee  and  misinformation,  on  the  one  hand,  coupled  with  an  inten¬ 
tional  suppression  of  those  conditions  stigmatized  in  the  common  reaction, 
fre(|uently  render  the  patient’s  report  of  less  than  no  value  for  any  sta¬ 
tistical  approach.  With  just  recognition  of  this  limitation,  the  values  ob¬ 
tained  from  the  records  are  given  in  Table  VI. 

TABLE  VI 
Family  History 


Thyroid-Liver 

Liver 

Cancer  . 

.  31% 

25% 

Cardiovascular  Disease  . 

.  31% 

42% 

Tuberculosis  . 

.  27% 

21% 

Diabetes  . 

.  10% 

10% 

Goiter  . 

.  13% 

6% 

Mental  Disorder  . 

.  7% 

6% 

Syphilis  . 

.  (2%) 

(1%) 

The  incidence  of  cancer  in  the  thyroid-liver  group  is  distinctly  higher 
than  in  similar  compilations,  a  report  from  a  series  of  several  hundred 
thyroid  cases  being  bnt  19  per  cent.  The  patients  with  thyroid  failure 
report  goiter  twice  as  fre<|uently  in  their  family  history  as  do  those  in  the 
simple  liver  group.  The  report  on  familial  syphilis  is  included  to  empha¬ 
size  the  criticism  offered  in  the  opening  sentence.  The  other  figures  offer 
nothing  distinctive. 

The  symptoms  which  form  so  large  a  part  of  the  medical  history  can 
be  divided  into  two  groups.  The  first  of  these,  the  chief  complaint,  or 
usually,  complaints,  constitutes  one  of  the  most  subjective  of  evidences  in 
the  entire  record.  The  empha-sis  is  that  of  the  patient,  and  a  variety  of 
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factors  unassociated  with  the  underlying  condition  may  play  important 
roles  in  determining  its  content.  A  classic  example  is  ’the  woman  whose 
chief  complaint  is  of  overweight  and  who  is  actually  10  to  15  per  cent 
below  the  predicted  normal. 

More  informative  and  authoritative  is  the  total  report  of  a  given  symp¬ 
tom  compiled  from  the  entire  case  record.  Here  the  element  of  emphasis 
is  omitted  and  the  factors  conducing  to  erroneous  report  much  less  in  evi¬ 
dence.  In  the  next  table  have  been  collected  the  data  deriving  from  the 
two  series  of  symptoms,  which  may  properly  be  regarded  as  suggesting, 
although  not  defining,  an  hepatic  factor.  In  order  to  control  the  endocrine 
element  in  the  thyroid-liver  groiip,  data  from  the  review  of  a  consecutive 
scries  of  100  patients  with  thyroid  failure  and  without  a  liver  complica¬ 
tion  have  been  entered  in  the  column  marked  “Thyroid.” 


TABLE  VII 
Suggestive  Symptoms 

Chief  Complaint  - Total  Report - 

Thyroid-  Thyroid- 


Symptom 

Liver 

Liver 

Thyroid* 

Liver 

Liver 

Headache  . 

16 

22 

55 

76 

76 

Vertigo  . 

13 

6 

32 

57 

59 

Abdominal  Pain  . 

20 

34 

16 

39 

43 

Fatigue  . 

Disturbances — 

40 

34 

61 

84 

79 

I.  Gastro-Intestinal*  . 

22 

28 

25 

84 

91 

(a)  Nausea,  Vomiting. 

8 

4 

13 

48 

50 

(b)  Flatulency  . 

5 

4 

36 

57 

67 

(c)  Constipation  . 

3 

3 

44 

66 

58 

(d)  Jaundice  . 

2 

3 

3* 

27 

28 

II.  Menstrualt  . 

.  12% 

0 

59% 

52% 

29% 

(a)  Irregular  . 

6% 

0 

42% 

31% 

14% 

(b)  Abnormal  Periods 

0 

0 

52% 

34% 

23% 

(c)  Dysmenorrhoea  . . 

2% 

0 

31% 

35% 

25% 

III.  Visual  . 

3 

7 

35 

37 

*See  text. 

tPercentaRos  based  on  matured  females. 


Headache  is  a  common  symptom  of  thyroid  failure  but  is  recorded 
with  greater  frequency  in  the  groups  with  a  liver  comitlication.  Vertigo 
seemingly  is  more  an  expression  of  the  liver  influence,  though  perhaps  not 
quite  as  strikingly  as  the  report  of  abdominal  pain.  They  are  all  fatig- 
able,  but  the  patients  with  the  double  burden  of  endocrine  failure  and 
liver  derangement  show  the  highest  incidence  of  report  for  this  symptom. 

A  general  report  of  gastrointestinal  disturbances  is  patently  traceable 
to  the  liver  influence,  and  this  conclusion  finds  confirmation  in  the  record 
of  individual  symptoms.  Even  the  simple  thyroid  case,  with  whom  con¬ 
stipation  is  a  usual  report,  falls  short  of  the  liver  group,  which  in  turn  is 
below  that  of  the  combined  condition.  The  three  subjects  in  the  thyroid 
group  rejiorting  jaundice,  gave  records  in  their  histories  of  this  condition 
in  earlier  years.  A  possible  hepatic  residuum  might  be  deduced  for  them. 


ROWE 


9 


but  the  remaining  study  contained  no  significantly  supporting  evidence. 
The  thyroid  influence,  in  turn,  dominates  the  menstrual  history.  The  inci¬ 
dence  of  abnormality  is  greater  in  the  simple  than  in  the  complicated  thy¬ 
roid  group,  a  record  contrary  to  anticipation.  An  explanation  that  seems 
reasonable  is  that  in  the  simple  group  the  thyroid  aberration  is  of  longer 
duration  and  thus  has  prodxiced  more  disturbance  in  a  somewhat  delicately 
balanced  function  which  it  influences. 

Briefly  summarized,  there  is  a  general  similarity  between  the  inci¬ 
dence  of  the  general  symptoms  in  the  two  major  groups;  in  addition,  the 
liver  dominates  the  gastrointestinal,  the  thyroid,  the  menstrual  picture. 

In  an  earlier  jxaper  (4)  1  have  shown  the  seemingly  depressing  influ¬ 
ence  of  endocrine  disorders  on  human  fertility.  A  like  analysis  has  been 
made  of  the  two  groups  under  discussion  to  ascertain  if  the  trends  there 
disclosed  are  repeated.  The  pertinent  data  are  given  in  Table  VTIT. 

TABLE  VIII 
Marital  Analysis 


I 


Datum 

Thyroid-Liver 

Liver 

Total  Number  . 

.  100 

100 

“Marriageable”  . 

.  87 

93 

Married  . 

.  64 

61 

Per  Cent  . 

.  74 

66 

Average  Duration  . 

. 16  Yrs. 

18  Yrs. 

TI 

Total  Infertile  . 

.  20 

23 

Married  less  than  3  years.... 

.  3 

2 

Contraception  . 

.  1 

1 

Abortion  . 

.  0 

2 

Net  Infertile  . 

.  16 

18 

Per  Cent  . 

.  27 

32 

Ill 

Total  Conceptions  . 

.  211 

162 

Abortions  . 

.  6 

17 

Net  Conceptions  . 

.  205 

145 

Children  . 

.  159 

123 

Productive  Conceptions  . 

.  ~87( 

85% 

The  tei'in  “marriageable”  given  in  Section  I  is  applied  to  males 
twenty-six  years  of  age  and  over  and  to  females  of  twenty-one  or  more. 
These  limits  are  arbitrary,  as  would  be  any  others  adopted.  They  are 
derived  from  an  extensive  study  of  the  marrying  age  of  a  large  group  of 
representative  unions,  and  the  values  assigned  are  felt  to  be  reasonably 
representative  of  this  community. 

In  the  present  instance,  three-fourths  of  the  eligible  thyroid-liver  pa¬ 
tients  and  two-thirds  of  the  simple  liver  group  have  married.  The  thyroid 
figures  from  the  analysis  cited  above  (4)  was  67  per  cent,  or  that  of  the 
present  liver  series.  Evidently  the  double  burden  offers  no  impedance  to 
a  desire  for  marriage,  a  point  which  will  be  touched  on  later. 

In  Section  II  another  arbitrary  limit  is  established — with  the  same 
warrant  as  obtained  with  the  first.  Again,  survey  of  community  data 
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suggests  the  unwisdom  of  designating  a  union  as  infertile  until  at  least 
three  years  of  exposure  have  elapsed.  Like  any  other  assumed  limit,  it 
presumably  operates  uniformly  throughout  the  groups  eoneerned.  Apply¬ 
ing  the  convention  uniformly,  it  is  evident  that  the  simple  liver  group  is 
slightly  less  fertile  than  is  the  eomhined  series,  although  the  average  dura¬ 
tion  of  married  life  is  somewhat  greater.  The  same  datum  from  the  jiaper 
cited  shows  a  net  infertility  in  a  large  series  of  thyroid  eases  to  he  314- 
per  cent,  while  in  the  special  series  of  100  eases,  data  from  which  were 
given  in  Table  VIIT,  the  figure  is  32  per  cent.  Here  again,  the  thyroid 
influence,  reinforced  by  that  of  disordered  liver  function,  is  seemingly  less 
inhibiting  to  fertility  than  either  the  liver  or  endocrine  influence  alone. 
This  is  naturally  contrary  to  anticipation  and  re(|uires  interjiretation. 
One  other  point  may  be  touched  on  in  this  connection.  Of  the  16  thyroid- 
liver  ca.ses  with  infertile  unions,  nine  of  the  patients  had  never  conceived, 
while  the  remainder  had  miscarried  after  impregnation.  In  tin*  simide 
liver  gi’oup,  of  18  infertile  marriages,  12  subjects  had  never  conceived, 
and  six  had  miscarried.  In  the  uncomplicated  thyroid  group  used  for 
control  in  Table  VII,  20  matings  wei’e  infertile  of  the  63  unions  recorded. 
Of  the  20  infertile  subjects,  18  had  never  conceived  and  oidy  two  infer¬ 
tility  reports  had  resulted  from  miscarriage.  Incidentally,  one  of  these 
patients  had  miscarried  eight  times  in  16  years  of  married  life.  There  was 
no  obtainable  venereal  history,  and  serological  tests  were  negative. 

Turning  to  Section  III  of  the  table,  the  thyroid-liver  group  shows  a 
somewhat  smaller  percentage  yielding  viable  children  of  the  conceptions 
recorded  than  is  the  case  with  the  liver  group.  The  flgui-e  78  jx'r  cent  is 
that  of  the  control  thyroid  group  noted  above  (110  children  in  141  con¬ 
ceptions),  while  it  is  77  per  cent  in  the  larger  thyroid  series  already 
cited  (4). 

The  thyroid  influence  here  is  consistent  and,  at  first  sight,  uniform. 
Further  analysis  shows  a  relationship  more  in  harmony  with  the  preced¬ 
ing  data.  The  several  pertinent' figures  are  given  in  Table  VIIT-a. 

TABLE  Vlll-a 

Children  From  Productive  Marriages 


Fertile  - Viable  Children - 

Group  Unions  Total  Per  Mating 

Thyroid-Liver  .  44  159  3.6 

Liver  .  38  123  3.2 

Thyroid  (Control)  .  43  110  2.6 

Thyroid  (4)  .  120  246  2.1 


If  one  takes  the  actual  fertile  unions  and  the  average  number  of  chil¬ 
dren  produced  by  each,  it  is  evident  that  the  doubly  burdened  thyroid- 
liver  group  has  the  highest  productivity,  while  the  depressing  influence  of 
thyroid  failure  alone  is  cleaidy  evidenced.  Again,  the  figures  suggest  a 
late  onset  of  the  thyroid  factor  in  the  combined  group,  an  onset  that  post¬ 
dates  marriage  and  the  establishment  of  a  significant  degree  of  fertility. 
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Emphasis  has  been  laid  upon  the  marital  analysis  as  it  is  one  of  the 
considerations  most  strongly  suggesting — although  not  defining — a  pro¬ 
gressive  seiiuence  in  the  thyroid-liver  relationship.  Others  will  he  reviewed 
in  the  body  of  the  text. 

We  may  next  turn  to  the  consideration  of  certain  of  the  laboratory 
data  as  it  is  peeidiarly  in  this  group  of  evidences  that  the  differential  diag¬ 
nostic  aspects  find  expression.  Simple  thyroid  failui’e  produces  character¬ 
istic  changes'in  certain  levels  of  function  and  physical  features  of  the  in- 
dividiial ;  e(|ually,  disordered  liver  function  exercises  its  influence  along 
similar  or  identical  lines.  Where  the  influences  are  alike  in  directional 
trend,  one  woidd,  a  priori,  anticii)ate  a  reinforcement  of  the  one  by  the 
other.  Opposite  influences,  etjually,  Avould  tend  to  indlify  each  other  and 
the  measured  end  1‘esidt  become  an  algebraic  summation  of  forces  not 
necessarily  ecpial.  Yet  other  magnitudes  may  come  to  measurement,  which 
are  influenced  by  one  but  not  the  other.  How  far  these  inferences  are 
warranted  will  be  considered  in  the  subseiiuent  discussion. 

The  first  group  of  evidences  to  i)resent  for  consideration  are  two 
easily  secured  biometric  observations,  namely,  weight  and  lung  volume. 

TABLE  IX 
Biometric  Relations 


i  Weight  Thyroid-Liver  Liver 

I  Above  Normal  Range  {-\-lb%) .  39  18 

I  Average  Amount  . +39  9^^  +33% 

?  Normal  Range  ( — 10%  to  +15%) .  36  55 

]  Below  Normal  Range  ( — 10%) .  25  27 

I  Average  Amount  . — 20%  — 20% 

iLiing  Volume 

Above  Prediction .  15  11 

j  Average  Amount  +7%  +7% 

'  Within  Normal  Range  ( — 15%) .  27  22 

i  Below  Normal  Range  .  58  67 

!  Average  Amount . — 29%  — 18% 

I  Sitting  Height  Index  . 0.531  0.532 


Comparative  results  with  au  accepted  standaril  which  absorbs  such 
variables  as  sex  and  age  are  for  certain  purposes  more  meaningful  than 
the  absolute  data  from  which  they  are  derivt'd.  The  weight  comparisons 
are  based  uiion  Dreyer’s  (5)  standards  referred  to  sitting  height,  and 
those  of  lung  volume  are  the  average  of  the  Dreyer  prediction  (“A”  for 
men  and  “U”  for  women)  and  the  mean  of  the  two  West  (6)  standards 
1  eferrcd  severally  to  height  and  area. 

)\Iore  than  twice  as  many  of  the  thyroid-liver  series  are  overweight 
than  are  the  components  of  the  liver  group,  and  the  degree  of  the  obesity 
is  somewhat  greater.  One-third  of  the  first  and  one-half  of  the  second 
series  are  within  the  normal  range.  The  underweight  fractions  show  a 
definite  jiarity.  The  usual  tendency  of  thyroid  failure  to  jiroduee  over¬ 
weight  is  clearly  reflected  in  these  figures.  Some  further  support  is  found 
in  the  underweight  group  as  the  MTiter  has  described  an  amyxedemic 
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type  of  thyroid  failure  (1)  whose  physical  habitude  is  underweight — not 
overweight — and  who  gains  with  the  normalizing  of  glandular  function 
through  opotherapy. 

The  depressing  effect  on  lung  volume  is  more  manifest  in  the  present 
series  in  the  amount  of  the  depression  than  in  the  number  showing  it,  as 
more  of  the  liver  series  give  values  that  are  below  jirediction  than  are  those 
in  the  combined  group.  The  relative  degrees  are  consonant  with  the  well- 
known  thyroid  influence.  The  chronology  of  onset  of  the  thyroid  failure 
as  compared  with  that  of  hepatic  dysfunction  might  he  adduc(>d  to  e.xjilain 
the  significant  number  showing  normal  levels. 

The  somewhat  high  values  for  the  sitting  height  index  no  more  than 
reflect  the  pi’edominance  of  females  in  both  series. 

Selecting  only  the  more  significant  urine  findings,  the  data  are  col¬ 
lected  in  the  next  table. 


TABLE  X 

Urine  Measurements 


Datum  Thyroid-Liver 

Albuminuria  .  48 

Glycosuria .  9 

Total  Nitrogen  (Av.)  . 8.67  gms. 

Ammonia  Nitrogen  . 3.8% 

Residual  Nitrogen  . 8.5% 

Per  Cent  Residual  Above  Normal .  42 


Liver 

72 

18 

7.20  gms. 

4.3% 

8.3% 

36 


While  practically  half  of  the  thyroid-liver  group  show  small  amounts 
of  albumin  in  the  urine — a  value  materially  in  excess  of  that  (20  per  cent) 
elsewhere  recorded  (7) — three  in  every  four  of  the  simple  liver  group  give 
this  evidence  of  renal  derangement.  Reference  to  an  earlier  table  (IV) 
will  show  a  definitely  larger  incidence  of  genito-urinary  disorders  in  the 
latter  group.  Thyroid  failure  produces  what  the  writer  has  designated  as 
a  “pseudo-neidiritis,”  a  condition  manifesting  itself  in  both  the  blood  and 
urine  chemistry  with  indications  of  a  lowered  renal  permeability;  this 
tends  to  disappi'ar  when  the  gland  is  brought  to  a  functional  normality. 
In  liver  disorder  toxaemia  is  common,  the  degree  of  the  toxaemia  reflect¬ 
ing  in  some  measure  that  of  the  hepatic  involvement.  In  the  in-esent  in¬ 
stance,  the  uncomplicated  liver  cases  would  seem  to  jirescnt  a  more  severe 
degree  of  hepatic  impairment,  a  deduction  supported  by  the  better  protein 
exchange  in  the  thyroid-liver  grouj).  Neither  series  gives  evidmiee  of  an 
aeidotic  tendency,  and  the  slightly  higher  values  for  the  amount  of  ri'sidual 
nitrogen  and  the  more  fre(|uent  occurrence  of  values  above*  normal  may 
well  be  attribut(*d  to  the  added  thyroid  influence. 

In  a  similar  manner,  the  more  frequent  rejiort  of  glycosuria  in  the 
simple  liver  group  iiresumably  reflects  the  ojiposing  influence  of  thyroid 
failure  in  which  the  utilization  power  for  carbohydrate  is  increased  within 
modest  limits. 

The  significant  blood  r(*ports  are  given  in  Table  XI. 
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TABLE  XI 


Blood  Measurements 


Chemistry 

Thyroid-Liver 

Liver 

Non-Protein  Nitrogen  . 

30.6  mgm. 

Urea  Nitrogen  . 

15.0  mgm. 

Uric  Acid  . 

3.3  mgm. 

Residual  Nitrogen  . 

13.9  mgm. 

Sugar  . 

92  mgm. 

Morphology 

Haemoglobin  . 

.  83.7% 

81.2% 

Erythrocytes  (10“)  . 

.  4.76 

4.61 

Color  Index  . 

.  0.88 

0.88 

Leucocytes  (10^)  . 

.  7.75 

8.29 

Lymphocytes  . 

.  36 

33 

Eosinophiles  . 

.  2.0 

2.4 

Per  Cent  with  3%  or  more . 

.  41 

37 

The  nitrogenous  constituents  in  general  show  nothing  remarkable 
with  the  exception  of  the  nrie  acid  which  is  high  in  both  groups.  This 
is  seemingly  due  to  a  liver  influence,  as  it  appears  in  both  series,  and  a 
representative  figure  for  a  group  of  thyroid  eases  without  liver  complica¬ 
tion  is  2.7  mgm.,  definitely  below  the  upper  normal  limit  of  3.0  mgm.  The 
present  figures  give  no  evidence  in  their  entirety  of  that  “pseudo-nephritis” 
which,  as  already  noted,  is  a  fre(pient  feature  of  long-standing  thyroid 
failure.  So  far,  again,  as  these  figures  can  be  meaningful,  they  accord  with 
the  assumption  that  the  thyroid  element  is  of  a  secondary  and  seciuential 
nature. 

The  haenioglobiu  and  erythrocyte  averages  are  suggestive  of  a  mild 
secondary  anaemia,  and  many  of  the  individual  recoi'ds  iu  each  series  show 
this  condition  in  well-marked  degree.  The  slightly  higher  leucocyte  aver¬ 
age  for  the  simple  liver  group  may  be  due  to  the  somewhat  larger  number 
of  patients  with  active  cholecystitis.  The  slight  lymphocytosis  in  the 
thyroid-liver  series  is  in  harmony  with  the  tendency  toward  somewhat  in¬ 
creased  lymphocyte  fractions  frequently  associated  with  thyroid  failure  as 
well,  of  course,  as  a  wide  variety  of  other  conditions. 

The  eosinophile  values  are  high  for  thyroid  failure  and  the  incidence 
of  individual  high  values,  definitely  above  the  usual  report.  Tn  an  earlier 
series,  these  values  for  thyroid  failure  were  respectively  less  than  2  per 
cent  and  25  j)er  cent.  A  liver  influence  would  seem  to  be  traceable  here. 
With  the  liver  apparently  playing  the  more  significant  role  in  the  deter¬ 
mination  of  the  formula  of  the  blood  morphology,  it  is  to  be  anticipated 
that  the  two  series  will  show  values  that  are  mutually  in  agreement. 

With  the  consideration  of  the  respiratory  metabolism  one  encounters 
evidence  of  a  principal  influence  on  function  level  exercis(‘d  by  the  thyroid. 

While  in  all  of  the  thyroid  cases  findings  are  below  the  low  normal 
boundary  and  present  an  average  27  per  cent  under  prediction,  in  the  liver 
cases  there  is  but  a  minor  associated  depression  of  the  respiratory  exchange 
and  that  further  in  but  one-fourth  of  the  total  series.  While  not  recorded 
in  the  table,  it  may  be  added  that  the  other  thrt>e-()uarters  all  give  vahies 
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TABLE  XII 


Respiratory  Metabolism 


Datum 

Basal  Metabolic  Rate 

Below  — 9%  . 

Average  Deviation  of  Low  Group 

Lowest  Reading  . 

Blood  Pressure 

Group  A  . 

Group  B  . 

Pulse  Rate  . 

Respiration  Rate  . 

Temperature  . 

Alveolar  CO2  . 


Thyroid-Liver  Liver 

....  100  27* 

....—27%  —13% 

_ —44%  —18% 

(91)  108/64  (92)  110/64 
(9)  172/100  (8)  186/104 
. ...  60  72 

. ...  12  15 

_  97.9  98.1 

. ...  43  42 


*Inad<‘quate  protoin  utilization  and  malnutrition. 


within  the  conventional  normal  range.  The  average  deviation  of  the  low 
liver  group  of  — 18  per  cent  is  hardly  significantly  below  the  conventional 
inferior  normal  limit,  and  the  case  showing  the  extreme  deviation  falls 
notably  short  of  the  average  value  for  the  group  with  thyroid  failure. 
Further,  analysis  of  the  individual  records  of  the  low  simple  liver  group 
shows  them  to  be  derived,  scarcely  witbout  exception,  from  individuals 
giving  concrete  evidence  of  malnutrition  and  inade(|uate  protein  utiliza¬ 
tion.  As  is  generally  recognized,  these  conditions  depress  the  respiratory 
exchange  significantly,  and  in  the  present  instance  this  fact  serves  to  ex¬ 
plain  the  individual  departure  from  a  normal  oxygen  re(|uirement.  The 
endocrine  influence  is  unmistakable  in  the  levels  for  this  datum  iu  the  two 
series. 

The  blood  pressure  figures  are  very  interesting.  Thyroid  failure  pro¬ 
duces  initially  an  established  hypotension,  but  in  long-continued  cases,  with 
changes  in  the  vascularity  of  the  arterial  wall,  an  augmenting  influence  is 
developed  which  raises  the  blood  pressure  to  normal  or  even  to  hyper¬ 
tensive  levels.  In  the  thyroid-liver  group  are  nine  patients  with  estab¬ 
lished  hypertension.  It  will  be  noted  further,  that  the  pulse  jiressure  in 
the  hypotensive  group  is  relatively  somewhat  high.  Despite  the  fact  that 
the  phlegmatic  and  dull  individual  is  the  classic  prototype  of  thyroid 
failure,  many  of  them  have  a  definite  nervous  instability  more  or  less 
masked  by  their  apathetic  behavior.  The  thin  amyxedemic  patient  is  usu¬ 
ally  frankly  nervous,  and  the  different  mental  habitus  of  this  type  con¬ 
duces  to  its  clear-cut  expression.  In  my  opinion,  the  systolic  average  here 
is  probably  higher  than  the  basal  level,  but  as  the  picture  is  characteristic 
of  the  condition,  it  is  representative  as  for  the  same  reason  are  the  inac¬ 
curate  observed  basal  rates  so  fref|uently  recorded  in  eases  of  ovarian  fail¬ 
ure.  An  average  for  a  series  of  thyroid  cases  earlier  reported  is  112/72  mm. 

Another  element  enters  into  the  consideration  of  the  blood  pressures 
of  the  simple  hejiatic  group.  The  complete  agreement  with  the  data  from 
the  thyroid-liver  series  is,  in  my  opinion,  one  more  of  those  instances  where 
a  common  end  result  may  be  produced  by  a  variety  of  presumably  unre¬ 
lated  causes.  Lowered  liver  function  is  usually  associated  with  hypoten- 
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sion,  oitlior  tendontial  or  estahlishod.  In  this  f^roup,  too.  tlu're  is  a  nervous 
element  and  the  somewhat  hifih  pidse  pressure  sufjgests  that  the  systolic 
averafte  for  the  simi)le  liver  fjroup  may  he  somewhat  in  excess  of  the  true 
level ;  as  in  tlie  thyroid  series,  nearly  one-tenth  show  a  very  definite  degree 
of  hypertension.  In  a  series  of  studies  by  the  author  and  his  associates 
iiinpuhlished  data)  on  the  physical  background  of  what  is  called  “essen¬ 
tial  hypertension.”  it  lias  b(‘en  remarked  that  one  definite  group  among 
the  several  falling  under  the  major  caption  have  definitely  deranged 
hepatic  function.  A  second  and  independent  illustration  is  found  in 
those  toxaemias  of  jiregnancy  in  which  transitory  hypertension  is  a  feature 
and  liver  derangement  a  demonstrated  factor  (8i.  It  seems  probable  that 
the  usual  effect  of  lowered  liver  function  is  to  conduce  to  hypotensive 
levels  of  blood  ])ressure.  This  cmxld  bi*  conceived  to  b(>  ojierative  as  a 
superimposed  effect  in  the  thyroid  serii's  since  the  levels  here  recoi-ded  ar«' 
slightly  below  those  already  (pioted  from  a  control  series  of  eases  of  thyroid 
failure.  The  two  hyiiertensive  groups,  showing  a  misleading  parity  in 
numbers  and  amount,  jmssibly  arise  from  two  different  mechanisms, 
neither  of  which  is  fully  iinderstood  at  the  present  time.  Phrased  in  an¬ 
other  way,  the  hypertension  of  the  thyroid  group  may  dc'rive  from  the 
endocrine  influen(*e  and  would  be  associated  with  decreasi'd  vascularity 
and  so  record  a  permanent  change.  That  in  the  simple  liver  group,  etpially. 
may  be  of  the  same  origin  as  the  essential  hyj>ertension  with  liver  com¬ 
plication  or  that  associated  with  toxic  i)regnancy  and  is.  initially  at  least, 
of  a  temporary  character.  Finally,  that  this  latter  form,  persisting  in  long¬ 
standing  cases  of  hepatic  dysfunction,  may,  through  secondary  changes, 
ultimately  become  a  permanent  condition,  should  be  freely  conceded. 

The  depressions  of  pulse  I’ate,  respiration  rate,  and  temperature,  in  the 
combined  series  are  sei'iningly  to  be  attributed  to  the  thyroid  influence. 
The  comi)lementary  figures  from  a  control  series  of  thyroid  failures  are. 
resi)eetively,  58,  15  and  97.0  degrees.  The  first  and  last,  at  least,  are  in 
excellent  accord  with  the  averages  of  the  thyroid-liver  series.  The  carbon 
dioxide  tensions  art*  normal  and  support  the  conclusion  drawn  from  the 
urine  ammonia  that  acidosis  is  not  a  feature  of  these  cases  in  spite  of  the 
malnutrition  that  many  of  them  exhibit.  In  addition,  th»‘  urines  were  free 
from  acetone  and  its  precursors. 

The  carbohydrate  metabolism  dejiends  on  a  series  of  interrelated  mech¬ 
anisms  and  functions,  some  of  which  at  least  are  influenced  by  both  of  the 
major  factors  under  consideration.  Thyroid  failure  raises  the  utilization 
limit  for  galactose  in  approximately  one  case  in  three,  the  amount  being  of 
the  modest  proportions  of  from  33  to  50  per  cent  (1).  Likewise,  hepatic 
dysfunction  influences  galactose  utilization,  but  \isually  in  the  opposite 
direction  from  thyroid  failure  and  to  a  very  much  greater  degree.  In  a 
series  of  134  established  liver  cases  (9),  108  or  81  per  cent,  showed  a  de¬ 
pression  of  the  galactose  tolerance,  the  average  amoiint  being  — 52  ])er 
cent.  Eighteen  had  a  normal  tolerance  and  eight,  or  6  per  cent,  a  level 


1 


16  THYROID  AND  LIVER 

definitely  superior  to  normal  prediction,  the  average  being  -\-52  per  cent. 
The  implications  of  these  latter  results  cannot  be  discusstd  here ;  the  facts 
only  are  recorded. 

In  reporting  the  results  of  the  galactose  studies  on  this  series,  one 
complication  calls  for  explanatory  comment.  The  level  of  tolerance  for 
normal  women  past  the  climacteric  is  not  as  sharply  defined  as  for  the  other 
stadia  of  existence.  Approximately  one  in  three  maintains  the  normal 
level  of  the  sexually  capable  adult  woman,  namely  40  gms.,  while  the  other 
two  sink  to  30  gms.  Thus  it  follows  in  testing  women  after  the  menopause 
a  response  at  40  gms.  may  mean  a  normal  level  or  an  increase  of  33  per 
cent,  while  a  level  at  30  gms.  can  be  interpreted  either  as  a  normal  response 
or  a  tolerance  depression  of  25  per  cent.  To  resolve  the  matter  for  this 
presentation  and  permit  record  without  stultifying  elaboration,  deviations 
have  been  calculated  from  both  bases  and  the  average  adopted.  This  oper¬ 
ates  ef|ually  in  the  two  series  as  tlie  number  of  post-menopausal  females  is 
substantially  the  same  in  both  groups,  i.e.,  18  and  15.  The  detailed  data 
are  given  in  Table  XIII. 


TABLE  XIII 
Galactose  Tolerance 


Datum 

Thyroid-Liver 

Liver 

Above  Normal,  Number  . 

.  3 

2 

Average  Amount . 

. +537r 

+25% 

Normal,  Number . 

Below  Normal 

.  21 

7 

To  — 33%,  Number  . 

.  25 

20 

Average  Amount  . 

. —28% 

—25% 

— 34%  to  — 67%,  Number  . 

.  35 

43 

Average  Amount . 

. —54% 

—54% 

Over  — 67%,  Number  . 

.  16 

28 

Average  Amount . 

. —76% 

—74% 

Total  Number  . 

.  76 

91 

Grand  Average  Amount  . 

. —50% 

—65% 

Three  of  the  endocrine  and  two 

of 

the  simple  liver 

cases  show  an 

augmented  tolerance.  In  the  second 

instance,  this  is  clearly  due  to  the 

occasional  anomaly  shown  by  liver  cases 

and  noted  above. 

In  the  endo- 

crine  group  it  could  be  the  effect  either  of  the  liver  anomaly  or  of  a 
thyroid  influence  operating  effectively  against  the  de]iressing  liver  effect. 
Inasmuch,  however,  as  the  uncomplicated  thyroid  failure  of  marked  severity 
raises  the  tolerance  only  50  per  cent,  it  seems  probable  that  all  five  of 
these  eases  express  a  primary  liver  influence.  With  the  normal  group, 
those  in  the  endocrine  series  are  three  times  as  numerous  as  in  the  com¬ 
panion  group.  As  the  liver  ordinarily  lowers  tolerance  (v.  s.),  the  prob¬ 
ability  exists  that  the  majority  at  least  of  the  normal  eases  in  the  endo¬ 
crine  series  represent  an  algebraic  summation  of  two  opposing  forces, 
fortuitously,  in  these  individual  cases,  of  equal  strength. 

Turning  finally  to  the  two  larger  sections  in  which  depressed  toler¬ 
ance  prevails,  the  liver  factor  is  obviously  paramount  and  the  opposing 
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thyroid  influence  serves  only  to  mitigate  the  degree  of  the  depression.  The 
relative  figures  in  the  several  sub-groups  leave  little  doubt  as  to  the  cor¬ 
rectness  of  this  interpretation. 

There  are  ye*t  a  numl)er  of  other  significant  observations  made  in  these 
series;  it  seems  best  to  present  them  in  subsecpient  jiapers.  The  material 
embodied  in  this  paper  can  be  briefly  analyzed. 


DISCUSSION 

Hlany  points  have  already  been  noted  in  the  brief  commentary  on  each 
group  of  data.  A  selective  association  of  functional  derangements  of  the 
thyroid  and  liver  would  seem  to  be  established.  If  the  other  groups  used 
for  purposes  of  eomparison  were  taken  non-selectively.  the  incidence  of 
liver  dysfunction  would  be  certainly  four  times  as  great  in  the  thyroid 
group  as  in  the  combination  of  all  of  the  others.  Even  with  the  heavily 
overweighted  figures  of  Table  I,  the  thyroid  eases  are  relatively  twice  as 
numerous  as  the  remainder  of  the  combined  groups.  Just  what  may  be  the 
mechanism  of  this  association  is  not  established.  Extensive  and  time-con¬ 
suming  investigations  must  be  undertaken  and  comi)leted  before  any  se- 
(luence  can  be  regarded  as  even  reasonably  established.  As  a  suggestion, 
however,  and  one  the  lack  of  factual  waiTant  for  which  the  author  is 
acutely  conscious,  the  following  schema  may  be  offered  for  consideration : 


Focal  Infections 
(Teeth,  Tonsils,  Sinuses,  Etc.) 

_ I _ 

1 

Appendix 


i  1  i 

Thyroid*  •  "•  •  — *  Liver  * - >Gall  Bladder 


No  one  step  in  the  above  may  be  regarded  as  established,  but  the  data 
of  the  studies  of  the  past  twenty  years  offer  some  support  to  such  a  formu¬ 
lation,  for  one  grouj)  of  cases.  It  should  be  stressed  that  there  is  no 
inevitability  to  the  coincident  appearance  of  the  three  terminal  conditions. 
A  wealth  of  proven  and  tested  evidence  exists  to  deny  any  such  general¬ 
ization.  True,  evidence  of  liver  dysfunction  is  usually  found  in  the  gall 
bladder  case.  The  converse  certainly  is  not  true ;  the  endocrine  element 
may  and  usually  does  exist  alone  (see  Table  I),  while  only  a  small  per¬ 
centage  of  established  liver  eases  demonstrate  the  endocrine  complement. 
As  stated  above,  the  underlying  mechanisms  are  patently  obscure ;  equally, 
the  present  studj"  demonstrates  some  degree  of  selective  association  between 
the  two  major  components. 
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In  considering  the  principal  symptoms,  those  of  headache,  vertigo,  and 
fatigue  are  characteristic  of  each  component,  and  in’  the  thyroid-liver 
group  reach  levels  of  frecjnency  that  implies  a  snperimjmsition  of  one  influ¬ 
ence  ni)on  the  other.  Etiually,  the  series  of  abnormalities  associated  with 
the  gastro-intestinal  tract  indicate  a  primary  liver  agency,  while,  on  the 
other  hand,  the  menstrual  irregularities  derive  initially  from  the  influence 
of  disturbed  endocrine  function.  In  this  group  of  evidences,  we  have  ex¬ 
pression  of  independent  activities  of  the  two  agencies  and  a  reinforcement 
of  one  by  the  other.  In  the  results  of  study  of  the  carbohydrate  nudab- 
olism  are  exemplified  the  algebraic  summation  of  opjiosing  forces.  The 
specific  thyroid  elTect  on  the  respiratory  metabolism  offers  a  valuable  dif¬ 
ferential  point  where  the  study  is  sufficiently  complete  to  prevent  its  mis¬ 
interpretation.  This  point  leads  to  the  consideration  of  the  second  ma.jor 
feature  of  the  study,  namely,  the  synthesis  of  a  diagnostic  picture  char¬ 
acteristic  of  one  condition  from  the  combination  of  two  other  states  unre¬ 
lated  to  it. 

The  commonest  type  of  pituitary  disorder  is  that  dysfunction  in  which 
the  anterior  lobe  is  underactive  and  the  ])osterior  lobe  overactive.  Further, 
the  function  picture  of  this  condition,  as  mirrored  in  the  laboratory  tc'sts 
and  in  some  measure,  the  clinical  findings,  is  definitely  suggestive  of  func¬ 
tional  ovarian  failure.  AVhile  it  is  true  that  there  are  a  number  of  ])oiuts 
of  difference  which,  in  the  well-defined  case,  i)ermit  of  a  just  discrimina¬ 
tion,  many  cases  present  in  which  enough  of  these  differential  evidences 
are  lacking  to  leave  the  final  diagnosis  a  matter  of  ])robability  rather  than 
certainty. 

Fatigability  is  a  cardinal  symptom  of  all  of  the  endoci'inopathies  as 
well  as  of  a  number  of  disease  conditions  unassociatt'd  with  the  ductless 
glandular  system.  A  tendency  to  undue  fatigue  or  even  asthenia  turns 
the  mind  to  an  endocrine  background  as  one  of  the  sev(‘ral  major  causes. 

Headache  is  another  cojumon  report  relatively  mort'  fre(|uently  asso¬ 
ciated  with  i)ituitary  or  ovarian  disorders  than  with  those  of  the  thyroid. 
Visual  disturbances  of  various  types  appear  fre<iuently  with  all  of  these 
conditions,  with  the  thyroid  midway  between  the  ovary  at  the  high  ex¬ 
treme,  and  the  i)ituitary  at  the  low.  when  cases  with  tumor  growth  are 
excluded. 

An  endocrinopathy  is  probably  the  most  frecpiently  encoinitered 
origin  of  menstrual  irregularities,  and  a  positive  report  turns  the  attention 
at  once  to  an  investigation  of  the  patient’s  endocrine  statvis. 

Aberrations  of  weight,  particularly  on  the  side  of  obesity,  suggest  pos¬ 
sible  endocrine  causation,  the  relative  freipiency  being,  in  order:  pituitary, 
thyroid,  and  gonad. 

Tn  other  words,  the  rejmrt  of  the  several  evidences  just  noted  incline 
toward  a  potential  endocrine  background,  even  though  they  fail  both  to 
suggest  a  given  endocrinopathy  or  even  positively  to  define  an  endocrine 
condition. 
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Turning  to  the  more  sharply  delimited  laboratory  evidences,  a  number 
of  significant  parallelisms  are  to  be  found.  The  liver  eases  tend  to  exhibit 
a  normal  urine  volume,  while  pituitary  urines  are  customarily  normal  or 
increased  in  amount.  As  there  is  some  reason  to  believe  that  in  many  of 
the  series,  at  least,  the  thyroid  component  was  secondary  and  se(|uential 
to  the  hepatic  condition,  the  depression  of  the  urine  output  characteristic 
of  thyroid  failure  had  not  been  established.  A  positive  response  to  Ehr¬ 
lich’s  reagent  is  found  in  i)ituitary  and  liver  cases,  although,  as  has  been 
jiointed  out  previously,  there  is  no  valid  reason  to  believe  that  it  identifies 
the  presence  of  the  same  compound  in  both.  Primary  anaemia  likewise 
gives  a  positive  response.  Glycosuria  is  frequently  found  in  liver  and 
pituitary  dysfunctions;  rarely,  if  at  all,  in  established  uncomplicated  thy¬ 
roid  failure. 

High  blood  uric  acid  characterizes  the  liver  and  j)ituitary  conditions 
but  not  the  thyroid;  here  again  the  “pseudo-nephritis”  of  the  latter  is 
seemingly  one  of  the  later  manifestations  of  an  established  condition. 
Slight  eosinophilia  is  of  frecpient  report  in  both  pituitary  and  liver  dys¬ 
function  ;  my  own  studies  have  failed  to  confirm  its  common  ])resence  in 
simple  thyroid  failure  as  has  been  reported  by  others. 

On  the  other  hand,  depression  of  the  basal  metabolism  is  primarily  an 
endocrine  attribute  and  is  manifested  by  tbe  liver  ease  only  when  serious 
malnutrition  exists,  and  then  in  definitely  lesser  degree  than  with  the  en¬ 
docrine  failures.  Liver  dysfunction  will  depress  the  galactose  tolerance  to 
the  same  marked  degree  as  will  overactivity  of  the  jiosterior  lobt*.  while 
the  effect  of  thyroid  failure,  when  manifest  at  all.  is  to  engender  a  slight 
upward  trend. 

^lany  other  points  could  be  adduced  to  define  the  thesis,  but  enough 
has  certainly  been  said  to  warrant  the  conclusion  that  a  combination  of 
hepatic  dysfunction  with  thyroid  failure  of  moderate  proportions  can  simu¬ 
late  both  in  clinical  and  in  laboratory  observations  and  tests,  features  that 
eoidd  readily  be  interpreted  as  defining  a  i)ituitary  dysfunction  of  the 
usual  lobar  formula,  or  remotely  a  functional  ovarian  failure.  The  preju¬ 
dicial  effect  of  this  error — or  its  converse — on  subsequent  tr»‘atment  is  too 
“vident  to  need  elaboration.  The  test  of  liver  function,  siqqdemented 
where  necessary  by  a  radiologic  study  using  tbe  Graham  or  similar  tech- 
ni(|ue,  constitutes  the  crucial  evidence  for  precise  differentiation. 

The  protocols  of  a  few  illustrative  cases  are  added. 

Case  S-SJtSO.  Anienorrhoea.  The  patient  was  a  girl  of  17  years  complain¬ 
ing  of  an  amenorrhoea  of  eight  months’  duration.  She  had  matured  at  15  and 
up  to  the  time  of  abrupt  cessation  had  flowed  regularly  at  35-day  intervals,  the 
periods  lasting  four  to  five  days,  with  daily  use  of  two  to  three  napkins.  During 
the  preceding  year  she  had  lost  some  twenty  pounds  in  weight  but  had  dieted 
during  the  period  to  secure  this  result.  Her  history  showed  a  remote  family 
background  of  diabetes;  she  had  been  delivered  by  a  Caesarian  operation;  the 
usual  minor  ailments  and  two  attacks  of  scarlet  fever  were  recorded.  The  re¬ 
maining  history  as  given  was  completely  irrelevant.  The  physical  examination 
showed  a  somewhat  low  blood  pressure  but  was  otherwise  consistently  normal. 
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The  urine  was  normal  in  all  respects,  the  nitrogen  output  at  a  low  main¬ 
tenance  level.  The  blood  pictures  were:  ^ 


Chemistry 

Morphology 

Non-Protein  Nitrogen  . . , 

. .  27 

Haemoglobin . 

. .  84 

Urea  Nitrogen . 

. .  13 

Erythrocytes  (10'>)  . 

4.37 

Uric  Acid  . 

4.3 

Color  Index . 

0.96 

Creatinin . 

1.3 

Leucocytes  (10»)  . 

4.20 

Sugar  . 

. .  83 

Lymphocytes  . 

Eosinophiles  . 

. .  51% 

4% 

She  was  within  one  per  cent  of  her  predicted  weight  with  a  sitting  height 
index  of  0.512;  in  other  words,  slightly  underweight.  The  lung  volume  was 
normal.  Her  first  basal  rate  was  19  per  cent  below  prediction;  the  second  — 25 
per  cent  with  blood  pressure  of  92/58,  pulse  50,  and  respiration  8.  The  galac¬ 
tose  tolerance  was  50  per  cent  below  prediction,  the  cardiogram  normal.  The 
eyes  showed  yellowish  discs,  with  pulsating  arteries  and  increased  tortuosity  of 
the  vessels.  The  fields  were  normal  as  were  the  other  eye  measurments.  Pelvic 
findings  were  normal.  A  radiographic  study  of  the  heart  showed  a  slight  gener¬ 
alized  enlargement,  the  contour  suggesting  the  so-called  “myxedema”  type. 

The  history,  the  generally  normal  physical  findings,  low  sitting  height  index, 
normal  urine,  ’phthalein  and  alveolar  carbon  dioxide,  together  with  the  lympho¬ 
cytosis,  eosinophilia,  high  blood  uric  acid,  lowered  sugar  tolerance,  and  moder¬ 
ately  low  basal  rate,  among  other  evidences,  were  all  consistent  with  pituitary 
dysfunction  which  so  frequently  is  associated  with  the  condition  named  as  the 
chief  complaint.  The  case  was  diagnosed  as  of  either  pituitary  dysfunction  or 
thyroid  failure  with  hepatic  complication.  The  liver  test  was  requested  to  re¬ 
solve  the  question. 

One  hundred  cc.  of  light  yellow  material  were  secured  which  gave  the  fol¬ 
lowing  values: 


Datum  Low  Normal  Observed 

Furfurol  Index  .  80  24 

Cholesterol  .  30  18 


Alcohol  Insol.  Pigment  (I) .  8  trace 

Alcohol  Sol.  Pigment  (II) .  7  2.6 

indicating  a  marked  hepatic  dysfunction  which  would  account  for  those  recorded 
departures  from  the  normal  not  traceable  to  thyroid  failure. 

Case  S-2720.  Arthritis.  This  patient  was  a  woman  of  31  referred  for  a 
persistent  and  somewhat  extensive  polyarthritis  which  seemingly  was  due  to  an 
attack  of  rheumatic  fever  at  the  age  of  24.  In  her  own  report  she  stated  that 
the  year  before  her  visit  she  became  sleepless,  nervously  unstable,  fatigable,  and 
suffered  from  palpitation.  A  metabolism  test  was  found  to  be  high,  and  she  had 
been  treated  with  some  success  for  overactivity  of  the  thyroid.  This  report  was 
probably  not  consciously  disingenuous,  but  the  actual  facts  were  as  follows:  She 
had  been  somewhat  overweight  (-f27  per  cent  with  the  normal  sitting  height 
index  of  0.524)  and  had  been  given  thyroid  substance  to  reduce  her  weight. 
This  was  apparently  followed  to  the  point  of  intoxication  with  a  loss  of  some 
fifteen  pounds.  Her  thyroid  corrective  treatment  was  for  a  thyrotoxicosis  of 
medicinal  origin.  Her  remaining  history  showed  familial  records  of  diabetes  and 
goiter;  she  had  borne  one  child  uneventfully  in  four  years  of  marriage;  there 
was  the  usual  record  of  minor  ailments,  and  a  tonsillectomy.  She  complained  of 
severe  headache,  vertigo,  palpitation,  dyspnoea,  some  praecordial  pain,  edema  of 
the  feet,  and  some  residua  of  her  earlier  thyroid  intoxication.  The  menstrual 
history  was  normal  in  every  way.  Her  examination  showed  some  increase  in 
tactile  and  vocal  fremitus,  but  was  otherwise  not  suggestive.  There  was  no 
edema.  The  urine  was  somewhat  scanty,  elimination  rather  low,  the  protein 
exchange  somewhat  low,  and  a  minute  trace  of  albumin  was  reported.  The 
blood  analysis  showed  a  high  uric  acid,  the  “morphology”  a  slight  eosinophilia. 
She  was  still  15  per  cent  above  her  predicted  weight,  and  the  lung  volume  was 
6  per  cent  above  prediction,  an  unusual  finding  for  a  true  thyroid  case.  The 
basal  rate  was  — 13  per  cent  (Harris-Benedict  — 10  per  cent;  Aub-duBois  — 15 
per  cent)  with  normal  temperature,  pulse  and  respiration  rate,  and  a  blood 
pressure  of  98/58.  The  galactose  tolerance  was  50  per  cent  below  normal  pre¬ 
diction.  The  neurological  examination  was  negative,  the  cardiogram  normal 
except  for  axis  deviation;  this  latter  suggestion  was  denied  hy  a  radiographic 
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study  of  the  heart  which  showed  no  enlargement.  Other  radiograms  showed 
normal  lungs,  skull  and  sella;  the  right  frontal  and  maxillary  sinuses  showed 
thickened  mucous  membrane  with  slight  osteitic  reaction.  A  radiologic  study  of 
the  gastro-intestinal  tract  showed  a  diseased  appendix;  the  modified  Graham 
(10)  study,  a  chronic  cholecystitis;  stones  were  not  certainly  demonstrated. 

This  case  is  informative  in  two  ways.  In  the  first  place,  there  is  a  poly¬ 
arthritis  with  present  or  past  disease  demonstrated  in  (a)  sinuses,  (b)  appendix, 
(c)  gall  bladder.  Second,  there  is  no  demonstrable  endocrine  element  other  than 
the  transitory  intoxication  resulting  from  an  attempted  reduction  by  thyroid 
medication  of  an  obesity  that  was  certainly  not  of  thyroid  origin. 

The  features  suggesting  pituitary  dysfunction  which  derive  from  the  liver 
condition  are  noted  in  the  protocol. 

Numerous  other  case  records  might  be  added  to  illustrate  other  points; 
these  will  be  dealt  with,  however,  in  subsequent  communications. 

The  possibility  of  hepatic  dysfunction  with  its  influence  on  certain  vital 
function  levels  in  patients  with  a  normal  gastro-intestinal  history  should  be 
borne  in  mind.  Further,  liver  disorders  may  complicate  other  disease  states  and 
functional  derangements  and  thus  produce  both  symptoms  and  objective  measure¬ 
ments  not  suggestive  of  the  primary  condition.  A  frequent  association,  for 
whatever  cause,  between  thyroid  failure  and  hepatic  dysfunction  would  seem  to 
be  established.  The  possibility  of  interpretation  of  this  combination  in  terms  of 
pituitary  dysfunction  has  been  discussed. 

SL’.MMARY 

In  an  earlier  report  the  author  deserihed  an  api)arent  association  be¬ 
tween  thyroid  faihire  and  hepatic  dysfunction.  The  present  i)a|)er  an¬ 
alyzes  a  consecutive  series  of  one  hundred  cases  diagnosed  as  presenting 
both  conditions,  compared  and  contrasted  with  a  like  group  showing  the 
liver  condition  hut  without  glandular  involvement.  For  certain  of  the 
points  under  consideration  data  fi'om  a  third  series  of  cases  diagnosed  as 
of  uncomplicated  thyi-oid  failure  is  included. 

The  incidence  of  hepatic  complication  was  found  to  he  far  more  fre- 
(|uent  with  thyroid  disease  than  with  any  other  endocrinopathy.  The  clin¬ 
ical  picture  apjH-ars  to  he  a  synthesis  by  the  two  agencies  which  in  some 
instances  can  he  resolved  into  the  component  parts.  For  example,  the 
gastrointestinal  features  can  he  traced  to  the  liver  intluenee,  the  menstrual 
irregularity  to  the  thyroid. 

In  similar  mannei*,  the  objective  measures  of  vital  function  hwel  such 
as  the  blood  and  urine  pictures,  resj)iratory  metabolism  and  the  like,  all 
exhibit  the  two-fold  influence  operating  in  the  individual  ease.  Again  to 
illustrate,  the  thyroid  produces  aberrations  of  the  respiratory  metabolism, 
the  liver  affects  the  carbohydrate  utilization.  The  highly  significant  part 
apparently  played  by  focal  infections  is  stressed. 

Attention  is  called  to  the  fact  that  in  no  small  measure  the  clinical, 
and  in  greater  degree  the  laboratory,  pictures  simulate  those  of  pituitary 
dysfunction.  Demonstration  of  hepatic  dysfunction  constitutes  the  crucial 
differential  factor.  The  paper  contains  illusti'ative  case  pi-otocols. 
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EXOI’HTIIALMIC  (JOITER  WITHOUT  INCREASED  BASAL 
METABOLIC  RATE 


ISRAEL  BRAM,  M.D. 

PHILADELPHIA 

During  the  first  few  years  of  the  popularity  of  the  hasal  uietaholic 
test  for  exophthaliiiic  goiter,  the  procedure  was  regarded  as  imperative 
in  diagnosis.  It  was  universally  believed  that  a  metaholic  I’ate  exceeding 
plus  10,  12  or  14  per  cent  was  conclusive,  and  despite  the  presence  of  other 
significant  clinical  symptoms,  the  ahsence  of  high  metaholic  readings  was 
generally  regarded  as  indicating  the  ahsence  of  the  syndrome.  However, 
during  the  ])ast  several  years  many  clinicians  have  found  it  neci'ssary  to 
change  their  views.  Here  and  there  they  discover  an  otlu'rwise  typical 
case  of  Oraves’  disease  with  a  nudaholic  rate  distinctly  within  conven¬ 
tional  normal  limits.  These  cases  are  accumulating  hccanse  there  is  more 
consciousness  of  the  prevalence  of  Graves’  disease  and  more  alertm^ss  in  its 
diagnosis. 

The  present  study  is  based  upon  a  series  of  220  cases  of  Graves’  dis¬ 
ease  characterized  by  an  ahsence  of  heightened  hasal  metaholic  rate  and 
usually  an  absence  of  the  customary  loss  in  weight.  Our  experience  indi¬ 
cates  that  this  tyiie  of  Graves’  disease  may  he  divided  into  five  snh-types, 
viz.:  Untreated  cases,  instances  of  so-called  “hnrned-ont”  thyroid,  iodin- 
ized  jiatients,  snhtotally  or  totally  thyroidectomized  patients,  and  patients 
who  have  undergone  excessive  roentgen-ray  therapy. 

Vntreatcd  Cmea.  The  descrijition  of  Graves’  disease  iiresenting  no 
increased  hasal  metaholic  rate  is  esjieciall.v  applicable  to  untreated  patients. 
Though  presenting  such  objective  manifestations  as  exophthalmos  and 
swolhm  thyroid,  these  patients  as  a  rule  were  fairly  comfortable  for  a  year 
or  two,  hence  did  not  seek  medical  aid  during  that  time.  Aside  from  the 
alisence  of  a  heightened  hasal  metaholism,  the  following  additional  features 
characterize  the  s.vmptomatology  of  these  patients: 

There  is  no  significant  loss  in  weight ;  these  patients  commonly  present 
either  a  normal  or  exci'ssive  weight. 

Exophthalmos  is  one  of  the  most  constant  symptoms,  and  in  many 
jiatients  this  is  of  rather  severe  form. 

Evident  thyroid  swelling  is  almost  constant.  If  the  iiatient  is  obese, 
an  undue  layer  of  adijiose  tissue  over  a  moderately  swollen  thyroid  gives 
the  exaggerated  impression  of  large  goiter.  The  physical  characteristics 
of  the  swelling  (throbbing,  thrill  and  bruit  1,  are  similar  to  those  elicited 
in  typical  cases  of  the  disease. 

The  taehyeardia  in  these  patients  is  usually  moderate,  though  at  times 
the  heart  rate  approaches  that  observed  in  the  typical  form  of  the  disease. 
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The  average  subject  of  Graves’  disease  without  heightened  basal  metab¬ 
olism  presents  a  heart  rate  of  90  to  110  per  minute.  Especially  iu  early 
cases  the  rate  may  be  below  90,  while  in  subjects  who  have  suffered  for  a 
year  or  longer  it  may  reach  120.  The  force  of  the  heart’s  action — the 
pounding  against  the  ribs  and  the  oversensitiveness  of  the  vascular  tree 


Figure  1.  1.  Case  of  untreated  Graves’  disease  with  basal  metabolic  rate  of  plus  12  per 

cent,  weight  152  pounds,  and  pulse  rate  120  per  minute.  2.  A  similar  case  with  basal  meta¬ 
bolic  rate  of  plus  15  per  cent,  pulse  rate  120  per  minute,  and  weight  1.50  pounds.  3.  Similar 
case  with  a  metalmlic  rate  of  minus  19  per  cent,  weight  165  pounds,  pulse  rate  90  per  minute. 

In  other  respects  the  symptomatology  of  the  disease  is  similar  to  that 
observed  in  typical  cases.  There  is  the  same  emotionalism  (though  usually 
in  lesser  degree),  the  tremor,  the  generalized  subjective  and  occasionally 
objective  tremulousness  and  the  fatigue.  Sweating,  dermographia,  and  the 
frerpiency  of  arterial  hypotension  are  also  observed.  Constipation  rather 
than  diarrhea  is  common. 

The  spontaneous  remissions  and  crises  characterizing  typical  cases  are 
less  marked  and  are  inconstant.  In  other  words,  the  severity  of  the  syn¬ 
drome  as  measured  by  circulatory  and  nervous  phenomena  and  fatigability 
is  mild  to  moderate,  and  the  severity  as  observed  at  about  the  twelfth 
month  of  the  syndrome  is  prone  to  continue  for  several  years  without 
marked  variations.  Occasionally,  however,  the  symptomatology  in  a  case 
of  this  sort  changes  in  severity  at  the  termination  of  the  second  or  third 
year,  becoming  typical,  with  the  usual  heightening  of  the  metabolic  rate 
and  rapid  loss  in  weight,  and  runs  a  typical  course.  This  is  especially  apt 
to  occur  shortly  after  the  interpositiou  of  a  psychic  trauma. 

TABLE  I 

Classification  of  220  Cases  of  Graves’  Disease  Without  Increased 
Basal  Metabolism 

Subtotal  or  Total  Excessive 

Thyroidectomy  Roentgen  Therapy 
117  9 


Untreated  “Burned-Out”  lodinized 

Cases  Thyroid  Patients 

74  8  12 
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Cajics  of  Burncd-Out”  Thyroid.  Subjects  of  so-called  “burned-out” 
thyroid,  treated  or  untreated,  present  similar  characteristics  excejit  that 
the  individual  is  from  five  to  twenty  years  older  and  the  thyroid  gland  is 
atrophied  to  subnormal  size.  The  syndrome  began  as  typical  exophthalmic 
goiter  with  high  metabolic  rate,  marked  loss  in  weight  and  of  protracted 
duration,  coursed  through  several  years  of  crises  and  remissions  and  finally 
“cooled  off”  as  it  were.  In  this  process  of  “spontaneous  recovery”  (mani¬ 
fested  by  an  unknown  pei-centage  of  patients)  the  weight  became  increased 
and  other  manifestations  of  the  disease  appeared  to  become  favorably 
modified.  Soon  it  became  evident  that  the  increase  in  weight  was  persist¬ 
ent  and  there  appeared  other  classical  features  of  hypothyroidism  or  of 
myxedema.  Despite  this,  however,  such  residua  of  Graves’  disease  as 
exophthalmos,  palpitation,  emotionalism,  marked  fatigability  and  insomnia 
jiersisted.  The  basal  metabolism  may  vary  between  zero  and  minus  20  or 
30  per  cent. 

(Urns  FoUou'iny  lodiuizidiou.  The  influence  of  iodine  upon  the  hy¬ 
perplastic  thyroid  is  that  of  converting  the  organ  into  the  resting  stage 
by  the  accumidation  within  the  acini  of  a  large  amount  of  colloid  siib- 
stance.  This  crowds  upon  the  columnar  hypersecreting  cells  and  the  vas¬ 
cular  elements  of  the  thyroid  with  reduction  in  its  function  which  may 
even  become  inadecpiate.  While  the  average  patient  receiving  iodine  for 
a  long  time  experiences  a  partial  remission,  which  is  followed  in  a  few 


FiKuro  2.  1.  Case  of  iodlnlzed  (Jraves'  disoase  In  18-year-old  girl.  The  basal  metabolie 

rate  is  minus  10  per  cent ;  the  weight  is  18."»  pounds  and  the  pulse  rate  is  120  per  minute. 
2.  A  similar  case  with  basal  metabolic  rate  of  plus  .'I  per  cent ;  weight.  171  pounds ;  pulse 
rate,  04  per  minute.  3.  A  similar  case  with  a  metalwlic  rate  of  plus  10  per  cent ;  weight, 
Iti.")  pounds  ;  pulse  rate,  120  per  minute. 


weeks  by  a  crisis  uninfluenced  by  further  iodinization,  there  is  observed 
an  occasional  exception  to  this  rule,  in  which  prolonged  iodine  adminis¬ 
tration  results  in  apparent  cure.  These  individuals  present  no  further 
heightening  of  metabolic  rate,  their  weight  is  normal  or  above,  despite 
which  they  may  present  such  residua  of  the  disease  as  exophthalmos, 
cardiac  “flarability,”  palpitation,  tremor  and  fatigability  in  varying 
degree. 
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Cases  Following  Thgroidectomg.  Postoperative  Graves’  disease  is 
eominon  and  is  present  in  two  forms  as  a  rule.  It  is  eha^'acterized  either 
by  typical  evidences  of  the  disease  with  normal  metabolism,  or  by  a  modi¬ 
fied  form  of  the  syndrome  because  of  superimposition  of  hypothyroidism 
or  of  myxedema.  These  jjatients  had  undergone  either  a  subtotal  or  total 
thyroidectomy.  Instances  of  so-called  hypothyroidism  and  hyperthyroid¬ 
ism  following  radical  thyroidectomy  are  in  reality  eases  of  hyi)othyroidism 
in  combination  not  with  hyperthyroidism  hut  with  Graves’  symptoms. 
The  ba.sal  metabolic  rate  may  vary  between  plus  10  and  minus  40.  and  the 
evidences  of  hypothyroidism  may  vary  markedly  and  merge*  into  distinct 
myxedematous  symptoms  depending  upon  how  much,  if  any,  thyroid  func¬ 
tion  prevails. 


Figure  3.  1.  A  case  of  iH'rsisteiit  Graves’  disease  with  hypothyroid  symptoms  foilowiiii; 

thyroidectomy.  The  basal  metalwlic  rate  is  minus  1!)  per  cent ;  the  weight  is  20.’!  iMHinds  ; 
the  pulse  rate  is  8S  |)er  minute.  The  chief  complaints  are  palpitation,  nervousness,  insomnia, 
and  fatigability.  2.  A  similar  case  with  a  l)asal  metabolic  rate  of  plus  l.'i  per  cent;  weight. 
l.'iO  pounds:  pulse  rate,  11(1  per  minute. 


Figure  4.  A  case  of  myxedema  with  residua  of  Graves’  disease  following  thyroidectomy. 
The  basal  metabolic  rate  is  minus  2.')  [ler  cent ;  the  heart  rate  is  82  per  minute.  The  chief 
complaints  are  palpitation,  pain  in  the  joints  and  marked  fatigability.  2.  Case  of  myxedema 
with  residua  of  Graves’  disease  following  thyroidectomy.  The  basal  metaliollc  rate  is  minus 
27  per  cent;  the  weight  is  176  pounds;  the  pulse  rate  is  80  per  minute.  The  chief  com¬ 
plaints  are  an  overwhelming  fatigability,  palpitation,  nervousness,  insomnia,  despite  persistent 
drowsiness.  The  extreme  exoplithaimos  is  likewise  a  cause  of  marked  discomfort. 
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Case  Follau'iiuj  X-Raij  Treatment.  Finally,  we  arrive  at  those  in¬ 
stances  of  bloodless  thyroid  ablation  performed  through  overdosage  of 
I'oentgen  rays.  The  clinical  picture  here  is  almost  identical  with  that 
observed  from  total  thyroidectomy,  except  that  instead  of  a  scar  there  are 


Kifiurt*  r>.  1.  A  case  of  so-called  h.vjw-  and  hyper-thyroidlsm,  followinR  intensive  x-ray 

treatment  for  Graves’  disease.  I’lider  thyroid  medication  the  basai  metabolic  rate  is  minus 
6  per  cent,  despite  which  the  pulse  rate  is  Kio  and  there  is  distressing  fatigability.  2.  A 
case  of  myxedema  with  residuae  of  (iraves’  disease  following  ligation  supplemented  by  inten¬ 
sive  x-ray  treatment.  The  basal  metabolic  rate  is  minus  17  per  cent,  despite  thyroid  medica¬ 
tion  :  the  heart  rate  varies  between  7(i  and  !»4  |)er  minute.  The  chief  complaints  are  pains 
tn  tlie  joints,  nervousness,  palpitation  and  distressing  fatigability.  Observe  the  telangiectatic 
areas  of  tlic  skin  over  the  thyroid.  S.  A  similar  case  following  intensive  x-ray  treatment. 
The  liasal  metaltolic  rate  is  minus  22  per  cent ;  the  pulse  rate  is  88  per  minute ;  the  weight  is 
165  pounds.  The  chief  complaints  are  palpitation.  Imming  of  the  eyeballs  from  extreme 
exophthalmos,  nervousness,  drowsiness  with  insomnia  and  marked  fatigability.  Observe  the 
telangiectatic  spots  over  the  thyroid  area. 


often  seen  telangiectatic  areas  of  the  skin  over  the  thyroid.  In  our  series 
of  cases  the  skin  over  the  neck  had  lost  its  proper  texture,  and  in  many 
instances  had  become  pai’chment-like.  Deep  palpation  usually  reveals  very 
little  thyroid  tissue,  often  a  somewhat  fibrous  band  replacing  the  organ. 


TABLE  II 

Metabolic  Findings  in  220  Cases  of  Graves’  Disease  Without 
Increased  Metabolic  Rates 


COMMF.NTS 

These  cases  indicate  that  symptoms  of  Graves’  disease  may  persist  in 
the  absence  of  thyroid  hyperfunetion.  Though  possessed  of  little  or  no 
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dcMiioustrahle  thyroid  tissue  and  rather  inadequate  thyroid  function,  yet 
these  patients  presented  exophthalmos,  tremor,  palpitation,  emotionalism, 
insomnia,  marked  fatigrahility  and  other  evidences  of  Graves’  syndrome 
often  modified  hy  symptoms  of  hypothyroidism  or  of  myxedema. 

It  would  therefore  appear  that  while  the  thyroid  is  probably  an  almost 
constant  participant  in  Graves’  diesease  structurally,  almost  invariably 
becoming:  hyperplastic  to  some  degree,  demonstrable  hypei*secretion  is  not 
imperative  in  diagnosis.  The  presence  of  normal  weight  or  overweight 
in  a  number  of  instances  was  consistent  with  metabolic  findings. 

In  view  of  these  findings  it  would  appear  reasonal)le  to  infer  that  the 
tachycardia,  nervous  excitability,  exophthalmos,  and  possibly  all  the  other 
symptoms  of  Graves’  syndrome  are  dependent  upon  factors  predominantly 
other  than  thyroid  excitability,  and  that  we  must  look  to  the  vegetative 
nervous  system  and  the  other  ductless  glands  for  etiological  data,  thyroid 
participation  being  rather  tangible  in  most  cases,  intangible  in  some. 

SI'MM.VRY  .XNO  CONCLUSIOXS 

1.  Two  hundred  and  twenty  cases  of  Graves’  disease  without  an 
increase  above  the  conventional  normal  basal  metabolic  rate  and  witbont 
loss  in  weight  are  discussed. 

2.  Of  these,  74  were  nntreat(*d  cases;  8  were  of  rather  protracted 
duration  with  so-called  “burned-out”  thyroid;  12  had  been  treated  with 
iodine  preparations  prior  to  coming  under  our  observation;  117  had  under¬ 
gone  subtotal  or  total  thyroidectomy  and  9  had  received  excessive  roentgen 
ray  treatment. 

3.  The  data  derived  from  these  cases  appear  to  indicate  that  a  high 
metabolic  rate  is  not  imperative  in  the  diagnosis  of  Graves’  disease. 

4.  It  would  also  appear  from  this  study  that  Graves’  disease  is  not 
synonymous  with  hyperthyroidism,  and  that  the  syndrome  may  occur  with¬ 
out  demonstrable  thyroid  excitation. 


SOME  EFFECTS  OF  A  GLYC’ERIN  EXTRACT  OF  SUPRARENAL 
CORTEX  POTENT  BY  MOUTH 

PRELIMINARY  REPORT 

R.  G.  HOSKINS  AND  H.  FREEMAN* 

From  the  Memorial  Foundation  for  Neuro-Endocrine  Research 
and  the  Worcester  State  Hospital 
WORCESTER,  MASSACHUSETTS 

During  the  past  five  years  we  have  been  engaged  in  a  study  of  the 
organic  functions  in  scliizophrenia.  During  the  course  of  the  work  it  has 
become  rather  apparent  tliat  subjects  of  this  disorder  are  characterized  l)y 
a  generalized  hyponietaholism.  The  depression  is  manifested  in  a  variety 
of  functions  directly  or  indirectly  related  to  the  oxygen  metabolism. 
Among  other  characteristic  features  are  secondary  anemia,  low  blood  pres¬ 
sure,  reduced  body  temperature,  and  sub-normal  oxygen  consumption  rate. 
These  findings,  among  others,  are  suggestive  of  a  condition  of  chronic, 
nnderfunction  of  the  adrenal  glands.  Convincing  differential  diagnostic 
indications  of  that  condition,  however,  have  not  been  seen. 

On  a  i)urely  empirical  basis,  we  have  made  various  attempts  to  nor¬ 
malize  the  organic  functions  of  the  patients  by  the  use  of  various  sorts  of 
prei)arations  of  adrenal  cortex.  In  a  previous  publication  (1)  the  negative 
results  obtained  in  a  small  series  of  patients  from  simple  desiccated  glandu¬ 
lar  material  were  reported.  \Ve  have  had  similar  negative  or  etjuivocal 
results  from  other  preparations.  The  following  account  will  deal  briefly 
with  certain  positive  residts  that  have  recently  been  obtained  with  a  gly¬ 
cerin  extract  of  suprarenal  cortex.! 

METHODS 

The  adi’cnal  i)reparation  was  supplied  in  i)ill  form,  each  pill  repre¬ 
senting  10  grains  of  the  fresh  cortex.  The  glands  were  collected  from 
freshly  killed  beef  animals  and  usually  kept  from  24  to  48  hoiirs  at  about 
zero  temperature  while  a  supply  adecpiate  for  a  “ruu”  was  being  accumu¬ 
lated.  All  glands  presenting  an  abnormal  appearance  were  discarded  as 
vv'as  the  adhering  tissue  fragments  and  fat  from  thos(‘  that  were  used. 
The  medulla  was  then  removed  by  hand  trimming.  The  material  was  kept 
on  ice  except  during  the  sorting  and  trimming  process.  The  cortex  mate¬ 
rial  was  finely  chopped,  mixed  with  glycerin  and  macerated  with  frequent 
stirring  for  two  weeks.  The  liquid  jmrtion  was  strained  off  and  the  insolu¬ 
ble  residue  washed  with  distilled  water.  The  original  li(iuid  and  wash¬ 
ings  were  combined  and  concentrated  by  evaporation  at  low  temperature 

•With  the  collaburation  of  tlie  ICesearch  Staff  of  the  Worcester  State  Hospital. 

tWe  are  indebted  to  Mr.  Ronald  Helps  of  the  firm  of  Sobleflfeliii  tSk  Co.  of  New  York  for 
seneroiis  supplies  of  the  preparation  used. 
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to  a  syrupy  consistency.  To  this  was  added  an  indifferent  excipient,  after 
which  the  material  was  moulded  and  coated  with  gelatin,. 

Ten  patients  (male  adults)  were  selected  for  study,  primarily  on  a 
basis  of  low  systolic  blood  pressure.  After  a  week  of  preliminary  obseiwa- 
tions  they  were  given  the  adrenal  cortex  in  divided  doses  three  times  per 
day.  The  dosage  was  gradually  increased  in  accoixlance  with  the  schedule 
shown  in  Table  T. 


TABLE  I 


Weeks  .  0  1  2  3  4  5  6-10 

Dosage*  .  0  9  9  18  27  36  45  4  patients 

Dosage  .  0  9  18  27  36  45  45  6  patients 


•In  pills  por  (lay.  each  pill  re])resentinK  10  minims  (0.»>  cc.)  of  extract,  ropresentins  in 
torn  an  (‘(iiiivalont  weight  of  fresh  gland. 


During  the  first  week  and  at  intervals  during  the  test  period,  a  variety 
of  observations  were  made.  These  included,  once  a  week,  weight,  red  and 
white  blood  cell  counts,  differential  leucocyte  counts,  a  determination  of 
the  Schilling  leucocyte  formula,  the  hemoglobin  in  grams  per  100  cc.  by  the 
Iladen-Hausser  method,  basal  oxygen  consumption  rate,  basal  systolic  and 
diastolic  blood  pressures,  pulse,  rectal  temperature,  and  respiratory  rate. 
Both  the  systolic  and  diastolic  blood  pressures  were  obtained  by  two  ob¬ 
servers  working  independently.  The  set  of  values  that  was  used  in  tlu' 
accompanying  graph  was  obtained  in  the  wards  in  the  morning  before  the 
patients  had  arisen.  A  second  set,  which  rather  closely  corroborated  the 
first  set,  was  obtained  in  the  basal  metabolism  laboratory  in  connection 
with  oxygen  consumption  readings.  Four  times  during  the  course  of  the 
experiment  twenty-four-hour  samples  of  urine  were  collected  and  from 
these  were  determined  the  total  volume,  total  nitrogen,  urea  nitrogen,  and 
creatinin.  There  were  also  calculated  the  total  urinary  solids  and  the 
residual  nitrogen.  Twice  during  the  course  of  study  the  blood  was  an¬ 
alyzed  for  several  chemical  constituents,  including  nitrogenous  bodies,  re¬ 
ducing  bodies  and  cholesterol.  Standard  laboratory  methods  were  used 
throughout.  The  more  difficult  procedures  were  performed  by  profes¬ 
sional  chemists  or  physicians  and  the  other  procedures  by  well-trained 
technicians  under  constant  supervision. 

RESULTS 

While  suggestive  trends  were  shown  in  a  number  of  other  features, 
this  paper  will  deal  for  the  most  part  with  only  foiir  functions  in  which 
the  results  seemed  most  significant.  Without  further  elaboration  of  the 
point,  it  may  be  stated  that  the  consistency  was  of  such  order  that  the 
results  are  of  high  statistical  validity  despite  the  small  number  of  cases 
included.  The  probability  of  the  findings  having  been  due  merely  to  the 
operation  of  random  chance  is  .something  of  the  order  of  one  in  one 
thousand. 


HOSKINS  AND  FREEMAN 


31 


The  urine.  With  remarkable  refjularity  a  diphasic  reaction  was  shown 
in  the  volume  of  the  urine  and  in  its  composition  as  regrards  the  nitrogen¬ 
ous  bodies.  For  example,  the  volume  increased  from  an  average  of  2542  cc. 
to  a  value  38  per  cent  higher,  then  fell  (iff  to  a  level  14  per  cent  above  the 
initial  value.  Similar  increase  followed  by  decrease  was  shown  by  the 
total  solids,  total  nitrogen,  urea  nitrogen,  and  creatinin.  Since,  however, 
there  was  considerable  variability  among  the  individual  cases,  mei-ely  pass¬ 
ing  mention  will  be  made  of  the  trend  of  this  phase  of  the  work.  It  is 
hoi)ed  to  extend  the  tests  sufficiently  to  permit  recognition  of  the  law  that 
seems  to  he  operative  here. 

The  blood  picture.  There  was  in  general  an  upward  trend  in  the 
white  cell  counts  hut  with  lymphocytes  at  the  end  falling  off  to  a  level 
below  that  at  the  beginning.  The  erythrocytes,  as  shown  by  Fig.  1,  mani¬ 
fested  a  rather  consistent  rise  throughout  almost  the  entire  period. 


MortBEA  OP  WEEMS  OP  nEOiCATION 


The  average  count  at  the  beginning  of  the  study  was  4,954,000 ;  at  the 
end  of  the  ninth  week  it  had  risen  to  5,280,000,  but  during  the  last  week 
there  was  a  falling  off  to  5,100,000.  Whether  this  represents  a  true  diphasic 
reaction,  such  as  Hoskins  and  Jellinek  (2)  have  recently  reported  for  thy¬ 
roid  medication,  cannot  he  determined  without  further  study. 

The  blood  pressure.  As  previously  stated,  the  patients  were  selected 
for  the  study  primarily  because  of  an  initial  presenting  hypotension.  As 
shown  by  Fig.  2,  the  average  systolic  reading  during  the  “zero”  week  was 
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NunaeR  OF  WEEKS  OF  medication 


values  for  the  individual  patients  are  indicated  by  the  Arabic  numerals. 


MUNSEA  of  weeks  OF  nCOICATION 
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Fig.  3.  The  average  diastolic  blood  pressure  on  ten  patients  under  treatment  witli  cor¬ 
tical  extract.  The  values  given  are  those  obtained  at  the  end  of  each  week  recorded.  The 
values  for  the  individual  patients  are  indicated  by  the  Arabic  numerals. 
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]();■). 7  imn.  Hf?.  The  pressure  gradually  inereased.  though  with  apparently 
characteristic  secondary  fluctuations  in  the  individual  curves,  until,  at  the 
end  of  the  eighth  week,  it  was  135.2  inni.  It  then  fell  off  at  the  end  to 
132.5.  A  study  of  the  graph  will  show  that  there  was  no  exception  to  tin* 
general  trend.  The  diastolic  blood  pressure  went  throuy:h  a  similar  course 
with  the  secondary  fluctuations  in  y:eneral  synchroni/ing  with  those  of  the 
systolic  pressure.  The  initial  level  was  6!)  mm.  The  highest  point  r(‘ached 
was  86.  and  the  exi)eriment  closed  with  the  ])ressure  at  84  mm.  (Fig.  3). 

The  H'ciffht.  As  shown  hy  Fig.  4.  the  mean  weight  improved  through¬ 
out  the  course  of  the  study.  The  average  at  the  beginning  was  62  G  kgm. 
and  at  the  end.  65.4  kgm.  This  difference,  while  it  wonld  not  lx*  strik- 

OF  WCEH5  OF  MEDfCi^TlON 


50 

Kij;.  4.  The  and  tin*  individual  wvijilits  of  ton  jiationts  nndor  tn*atniont  with 

cortioal  oxtraot.  Tho  vahios  jiivon  aro  thoso  ohtainod  at  the  ond  of  oaoh  wook  rooordod. 


34 


ADRENAL  CORTEX  POTENT  HY  MOCTU 


iiig  in  degree  for  ordinary  subjects,  is  ratlier  impressive  in  tliat  \vc  were 
dealing  with  scliizophrenic  patients.  On  nninerous  occasions  we  have  at¬ 
tempted.  for  therapeiitic  reasons,  to  increase  the  weight  ijnd  have  found 
this  to  l)e  ratlier  difficult  of  accomplishment.  It  will  he  noted  from  the 
graph  that  although  rather  marked  irregularity  was  shown  in  the  curves 
of  the  individual  patients,  each  was  heavier  at  the  end  than  at  the  begin¬ 
ning  of  the  study. 

The  blood  chenu.sttff.  No  very  striking  changes  occurred  in  the  com¬ 
position  of  the  blood.  There  was  noted,  however,  a  general  tendency  of 
the  nitrogenous  bodies  to  decrease  slightly  in  amount.  !More  data  will  be 
needed  to  determine  whether  such  changes  as  were  seen  are  of  statistical 
validity. 

The  oxygen  consumption  rate.  There  was  a  strong  suggestion  of  a 
diphasic  effect  in  the  rate  of  oxygen  consumption.  Early  in  the  study 
period,  und(‘r  the  influence  of  low  dosage,  the  average  rate  dropped  from 
S7  t(t  about  S4  per  cent  of  normal  prediction.  At  the  end  of  the  sixth 
week  the  rate  had  risen  to  an  average  of  92  jier  cent  of  normal  but  the 
rise  was  not  sustained,  and  the  experiment  terminated  with  the  rate  at  the 
initial  level.  This  a.spect  of  the  problem  demands  further  study. 

Since  the  foregoing  data  were  compiled  the  patients  have  had  a  rest 
])eriod  without  medication.  The  blood  pressures  have  fallen  off  and  are 
now  at  approximately  the  same  levels  shown  at  the  beginning  of  the  study. 
Th(‘  other  features  have  not  yet  been  adeipiately  r(*stndied. 

niscrssiox 

Those  familiar  with  recent  developments  in  the  field  of  adrenal  cortex 
physiology  will  recognize  that  the  results  of  this  study  are  in  general  com¬ 
parable  with  those  that  are  being  obtained  from  cortin  and  other  concen¬ 
trated  extracts.  Since  the  study  was  completed.  Rogoff  (3)  has  published 
certain  clinical  results  from  the  use  of  his  i)reparation  “interrenalin.”  It 
would  seem  probable  that  his  extract  is  closely  similar,  both  in  composi¬ 
tion  and  potency,  to  that  which  we  employed.  Ilis  reimrt,  however,  in¬ 
cluded  so  little  information  on  the  physiologic  effects  of  the  e.xtract  as  to 
leave  somewhat  uncertain  the  (|nestion  whether  his  method  of  e.xtraction 
secures  i)recisely  the  same  active  princii)le  or  ])rinciples  as  those  with 
which  we  were  dealing. 

Britton  (4)  has  recently  determined  that  adrenal  cortex  extract  is 
only  about  one-fourth  as  potent  when  given  by  moutb  as  when  adminis¬ 
tered  parenterally.  It  would  seem,  therefore,  that  simple  glycerin  extrac¬ 
tion  is  an  unusnally  effective  method  of  securing  the  active  principle  of 
Ihe  adrenal  cortex — assuming  that  we  were  dealing  with  the  same  hormone 
as  that  contained,  for  example,  in  cortin.  The  latter  is  given  to  human 
snbjects  in  dosage  representing  an  ounce  more  or  less  to  several  ounces 


HOSKINS  AND  FREEMAN 


35 


of  the  fresh  cortex  per  day,  whereas,  our  largest  dosage  was  slightly  less 
than  an  ounce  and  this  was  administered  by  mouth. 

As  is  well  known,  extracts  of  adrenal  cortex  prej)ared  from  hand 
trimmed  material  contain  a  trace  of  adrenine.  In  view  of  the  facts,  how¬ 
ever,  that  this  hormone  is  of  very  low  potency  when  administered  l)y 
mouth  and  that  the  effects  are  evanescent,  it  is  extremely  unlikely  that 
adrenine  played  any  i)art  in  the  findings  rei)orted. 

Whether  the  results  secured  were  non-specific  or  whether  they  indicate 
that  schizophrenia  is  characterizetl  by  adrenal  deficiency  cannot  i)rofitably 
l)e  discussed  until  further  data  are  secured. 

SIIMM.\RY 

Ten  schizophrenic  patients  initially  presenting  low  blood  pressure 
were  treated  for  ten  weeks  with  glycerin  extract  of  adrenal  cortex. 

The  dosage  was  gradually  increased  from  an  ecpiivalent  of  about  100 
grains  (6.5  gm.)  to  450  grains  (29  gni.)  of  fresh  gland  substance  per  day. 

The  systolic  blood  j)ressure  was  increased  in  all  eases.  The  average 
initial  pressure  was  105.7  and  the  final  pressure  132.5  mm.  Ilg.  Similaidy 
the  diastolic  pressure  was  increased  from  69  to  84  mm.  The  blood  pres¬ 
sure  returned  to  ap])roximat(‘ly  the  initial  levels  after  treatment  was  dis¬ 
continued. 

There  was  an  irregular  increase  in  tlie  weight  from  an  average  of  62.6 
kgm.  at  the  beginning  to  65.4  kgm.  at  the  end. 

There  was  also  a  fairly  consistent  increase  in  the  red  cell  counts  of 
al.ouf  300.000  on  the  average  per  i)atient.  At  the  end  the  increase  had 
fallen  to  about  150,000  cells  above  the  initial  level. 

There  was  evidence  of  early  stimnlation  of  renal  function  with  later 
return  toward  initial  levels. 

There  was  an  apparently  signibeant  increase  in  the  oxygen  eonsump- 
tion  rate  but  this  was  not  sustained. 

There  was  a  slight  downward  trend  in  the  nitrogenous  bodies  of  the 
blood. 

Tbe  investigation  is  to  be  extended. 
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MI  LTIPLE  GLANDULAR  SCL?]ROSIS 

ADDISON ’S  DISEASE  AND  BASEDOW ’s  DISEASE 


DR.  KARL  HERMAN 

SUBOTITZA,  JUGOSLAVIA 


Ill  the  (louiaiii  of  internal  medicine  there  are  still  many  problems 
awaiting  solution.  W’ithin  its  narrower  limits,  particularly  in  the  field  of 
endocrinology,  there  is  no  lack  of  such  unsolved  problems.  Hy  reason  of 
the  fact  that  not  merely  one  gland  but  a  group  of  glands  may  be  simul¬ 
taneously  affected,  there  sometimes  arises  such  a  combination  of  symiitoms 
and  forms  of  diseases  that  the  elinician  is  confronted  with  a  task  of  almost 
insupei’able  difficulty.  Though  rare,  pluriglandular  forms  of  endocrine 
disease  have  been  described  by  French  and  Viennese  authorities.  The 
fact  that  cases  of  this  kind  are  so  seldom  reported  in  medical  literature  is 
not  to  be  wondered  at;  they  are  not  oidy  ran*  but  are  also  e.xtreniely 
difficult  to  diagnose. 

The  writer  has  recently  rejiorted  such  a  case  (1).  A  second  case  now 
nndei'  study  is  herewith  recorded. 

The  patient,  a  woman  aged  53,  has  been  gravely  ill  for  about  two  months. 
Her  illness  began  with  extreme  weakness,  emaciation  and  loss  of  appetite.  Soon 
she  had  not  only  no  desire  for  food  but  vomited  whatever  she  had  eaten.  Soon 
she  noticed  an  increase  in  the  size  of  her  neck,  the  thyroid  became  enlarged  and, 
simultaneously,  her  eyes  appeared  larger  and  more  glittering.  Palpitation  and 
niore  violent  action  of  the  heart  prompted  her  to  see  a  physician,  who  diagnosed 
the  condition  as  Basedow’s  disease.  This  exophthalmic  goitre  was  treated  by 
means  of  insulin  injections  and  roentgen  irradiation,  after  which  the  patient’s 
condition  showed  a  slight  improvement;  she  felt  somewhat  stronger,  the  appetite 
began  gradually  to  return  and  the  geneial  condition  improved.  About  three 
weeks  after  this  improvement  I  saw  the  patient,  whose  condition  at  that  time 
was  again  very  serious. 

Her  most  troublesome  symptom  was  nerve-racking  insomnia,  which  even  the 
strongest  hypnotics  failed  to  overcome.  In  the  24  hours  the  patient  slept  scarcely 
1-2  hours,  so  that  she  used  to  feel  unusually  tired  and  exhausted;  her  face 
was  drawn  with  suffering  and  she  had  lost  her  appetite.  Vomiting  occurred 
.5-6  times  daily,  mostly  after  meals,  but  frequently  also  on  an  empty  stomach. 
According  to  the  statements  of  her  relatives  the  patient  was  often  delirious,  and 
incontinentia  urinae  et  alvi  occurred,  of  which  she  was  unaware.  When  con¬ 
scious  she  really  did  not  know  what  was  the  matter  with  her.  Considerably  more 
serious  were  the  patient’s  symptoms  of  wasting,  a  suffering  expression  of  coun¬ 
tenance,  restlessness  and  insomnia.  Skin  and  mucous  membranes  were  anaemic, 
the  eye  glittering;  the  eyelids  did  not  quite  cover  the  sclerae,  and  a  slight 
exophthalmos  was  noticeable.  Her  hair  had  fallen  out  in  quantities;  her  eye¬ 
brows  were  normal,  but  the  hair  in  the  axillae  was  missing  entirely.  The 
hair  in  the  genital  region  was  not  affected.  The  thyroid  gland  was  enlarged  and 
showed  a  visible  pulsation,  particularly  the  right  lobe.  As  regards  the  breasts, 
no  pathological  change  was  found.  The  heart  beats  were  normal,  the  heart  sounds 
clear,  the  pulse  frequent,  the  rate  being  96  per  minute.  As  to  the  spleen  and  the 
liver,  no  change  could  be  found.  Occasionally  the  patient  complained  of  pain  in 
the  region  of  the  stomach,  which  did  not,  however,  appear  to  be  intense.  The 
appetite  was  completely  lost,  and  vomiting  was  of  frequent  occurrence.  The 
movement  of  the  bowels  was  irregular.  As  regards  the  nervous  system,  an 
extreme  degree  of  insomnia  was  present,  together  with  restlessness,  inclination 
to'  cry,  and  occasional  loss  of  consciousness.  The  last-named  symptom  either 
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merged  into  apathy  or  became  manifest  in  the  form  of  intense  excitement.  For 
the  rest,  the  reflexes  were  regular:  no  appreciable  deviation  was  evident  and  the 
pupils  were  normal.  The  Babinski  reflex  was  normal;  the  blood  sugar  was  112; 
the  blood  pressure,  135  mm.  Hg.;  the  leucocyte  picture,  normal.  The  red  blood 
cell  picture  showed  the  presence  of  severe  secondary  anaemia.  X-ray  photographs 
showed  the  stomach  to  be  normal,  the  lungs  clear,  both  hili  darkened  and  en¬ 
larged,  both  pleurae  laterally  fixed  and  thickened.  The  x-ray  photograph  of 
the  suprarenal  region  did  not  reveal  any  pathological  shadow. 


Fijjurt'  1.  I’iitiiMit  with  inultipli'  KiKuri'  2.  'I'lio  siimc'  patient  after 

endiieriiie  selerosis  l)ef<ire  treatment  witli  lrl■atnlenl  with  adrenal  enrliral  luirinone. 
specitie  liorniinie. 


These  serious  symptoms  cannot  be  accounted  for  by  Basedow’s  disease  alone. 
The  Basedow  symptoms  were  not  at  all  .severe,  the  struma  only  moderately  large, 
the  exophthalmos  below  the  average,  the  pulse  not  remarkably  frequent.  The 
patient  never  perspired,  the  skin  was  remarkably  dry  and  pale,  no  pigmentation 
was  anywhere  visible.  The  disparity  between  local  and  general  symptoms  was  so 
striking  that  it  could  not  be  overlooked. 

Tims  tlie  iiuiiii  (niestioii  was:  AVliat  is  the  essential  nature  of  this  dis- 
('ase.  and  what  is  the  cause  of  tin*  serious  deeline  in  the  iiatient  .’  Is  it 
Hasedow’s  disease  alone,  or  this  in  eonjunetion  with  some  other  ailment? 
If  the  latter,  which  of  the  two  diseases  is  the  more  important  ?  It  was 
thei'efore  necessary  to  aseei-tain  the  nature  of  the  other  diseasi*  in  (piestion. 
One  thing  was  clear:  that  the  patient  was  suffering  from  a  cachexia  due 
to  an  endocrine  disturhauee.  Accordingly,  those  endocrine  glands,  any 
aft'eetion  of  which  generally  causes  cachexia,  had  to  !)<>  considered.  These 
comprised  the  pancreas,  hypophysis,  thyroid,  parathyroid,  suprarenal  ea])- 
snles,  and  ovaries.  Of  these  the  thyroid  could  not  h(  regarded  as  the 
determinative  factor,  since  it  had  heen  found  to  he  relatively  mildly 
aft'eeted.  Nor  could  the  i)anereas,  as  the  patient  was  not  suffering  from 
diahetes.  While  tin*  jiarathyroid  may  indeed  lead  to  cachexia,  owing  to 
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excessive  or  defective  funetioninf?,  there  was  no  sucli  indication  in  this 
case:  tlie  nervous  system  showed  no  symptom  of  tetanV,  nor  the  l)one 
structure  any  sign  of  osteitis  fihrosa.  The  ovaries,  as  endocrine  organs, 
could  not  give  rise  to  any  serious  disorder,  the  patient  being  53  years  of 
age.  Thus  only  two  endocrine  glands  remained  for  consideration :  tlie 
hypophysis  and  the  glandula  suprarenalis.  The  symptoms  present  could 
not  be  associated  with  either  of  these  two  possibilities.  Loss  of  hair  and 
absence  of  hair  in  the  armpits  occur  in  disease  of  both  glands.  A  high 
degree  of  anaemia  and  an  alabaster-colored  skin  may  he  present  in  Sim- 
monds’  disease  as  well  as  in  Addison’s  disease.  The  ])oor  state  of  the  teeth 
seemed  rather  to  indicate  Simmonds’  disease,  yet  this  is  not  a  decisive 
symptom.  In  addition,  the  patient’s  intense  restlessness  and  excitement 
decidedly  negatived  tlie  presence  of  Simmonds’  disease,  these  being  symp¬ 
toms  which  might  have  been  attributed  to  Basedow’s  disease  if  the  other 
Basedow  symptoms  had  not  been  coinjiaratively  mild.  The  sufferer  from 
Simmonds’  disease  is,  in  fact,  calm,  ipiiet  and  silent,  avoiding  all  move¬ 
ment  as  far  as  possible;  his  temperature  is  low  and  freiiuently  even  sub¬ 
normal.  The  symptoms  observed  in  the  present  case  were  of  a  diametri¬ 
cally  opposite  nature.  The  possibility  of  a  Simmonds’  cachexia  was  there¬ 
fore  rather  uncertain.  Accordingly,  the  possibility  of  an  Addison  cachexia 
had  to  be  considered,  but  here,  too,  the  symiitoms  could  hardly  be  attrib¬ 
uted  to  this  disease.  Above  all,  the  surest  sign  of  this  disease  was  absent. 
isiz.,  pigmentation.  Other  negative  signs  were  the  blood  jiressure  (135 
according  to  Riva-Rocci’s  test)  and  the  blood  sugar  value  (likewise  nor¬ 
mal).  On  the  other  hand,  a  high  degree  of  auto-intoxieation,  anaemia, 
gastrointestinal  troubles  and  the  highly  excitable  condition  of  the  nervous 
system  seemed  rather  to  indicate  Addison’s  disease.  To  clear  up  this 
(piestion  the  patient  was  given  Prolan,  as  experience  had  shown  that  tin* 
administration  of  the  hormone  from  the  anterior  lobe  of  the  pituitary  had 
effected  a  rapid  improvement  in  eases  of  Simmonds’  disease.  In  the  pres¬ 
ent  case  no  improvement  oeeurred,  this  being  in  itself  a  strong  argument 
against  the  i)resence  of  Simmonds’  disease.  As  the  possibility  of  the 
morbus  Addisoni  became  increasing  apparent,  T  used  a  specific  hormone 
which  is  produced  in  America  by  Swingle  and  Pfiffner.  Fortunately,  at  this 
time  the  G(*deon  Richter  Chemical  Works,  Budapest,  announced  that  they 
had  succeeded  in  extracting  the  hormone  of  the  adrenal  cortex.  At  my 
re<|uest,  1  was  immediately  supi)lied  with  the  desired  (juantity  of  hor¬ 
mone — a  favor  for  which  T  desire  here  to  ex])ress  my  sineerest  thanks. 
This  hormone  which  contains  the  active  princii)le  of  the  suprarenal  cortex 
is  sold  under  the  name  Cortigen. 

The  fii’st  striking  result  was  that  the  patient — apart  from  a  few  inter¬ 
ruptions — slejff  almost  continuously  for  three  days.  Not  being  (piite  clear 
at  first  as  to  the  cause  of  this  prolonged  sleeping,  T  thought  of  coma,  but 
when  we  saw  that  the  patient  was  brighter  on  waking,  the  matter  was 
explained.  From  now  on  her  condition  improved :  the  vomiting  ceased. 
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food  could  be  assiinilateil  and  the  extreme  excitability  of  the  nervous  sys¬ 
tem  soon  disappeared.  The  patient  no  longer  talked  incoherently  or  tossed 
restlessly  about  the  bed;  she  ceased  to  moan  and  groan.  Evacuation  of 
the  bowels  and  micturition  were  normal,  while  the  stools  and  urine  could 
be  retained  within  the  necessary  limits.  In  short,  the  severe  anto-intoxi- 
cation  disappeared  under  the  action  of  Cortigen  injections.  The  patient, 
who  previously  vomited  six  times  on  the  average  and  took  scarcely  any 
food,  now  ate  six  times  and  vomited  not  at  all.  In  six  weeks  her  weight 
increased  about  9  pounds,  the  anaemia  improved  and  the  features  recov¬ 
ered  their  composure.  Even  after  two  weeks’  C’ortigen  treatment  the 
patient,  who  had  frecpiently  been  delirious  before  tlie  treatment,  was  able 
to  read  the  newspaper  and  slept  (piietly  at  night.  No  sedative  of  any  kind 
was  now  necessary,  also  no  insulin — which,  moreover,  had  been  of  no  effect. 
The  patient  grew  fuller  in  the  face  and  body  and  this  improvement  still 
continues.  The  body  weight  increased  from  84  ])onnds  to  95  pounds,  and 
will  no  doubt  go  on  increasing,  thanks  to  Cortigen.  One  thing  is  an  estab¬ 
lished  fact:  that  the  action  of  Cortigen  in  this  ease  has  been  most  remark¬ 
able.  Anyone  who  has  seen  how  a  i)atient  suffering  so  terribly  and  wasted 
to  such  a  degree  has  been,  as  it  were,  transformed  within  a  few  days;  how 
restlessness  has  been  turned  into  rest,  sleeplessness  into  sleep,  laek  of  appe¬ 
tite  into  hunger,  and  vomiting  into  normal  digestion — anyone  who  has  seen 
this  can  never  forget  it.  The  hormone  derived  from  the  cortical  layer  of 
the  suprarenal  capsule  and  the  prompt  aetion  of  this  preparation  had. 
accordingly,  settled  the  <|nestion:  The  patient  was  suffering  not  only  from 
Hasedow’s  disease,  but  also  from  Addison’s  tlisease  to  a  very  high  degree, 
this  being  speedily  influenced  by  the  hormone.  In  this  case,  therefore, 
Cortigen  has  proved  of  excellent  service  both  as  an  aid  to  diagnosis  and 
as  a  remedy.  Its  action  is  not  less  certain  than  that  of  insulin  in  diabetes 
or  the  action  of  hypophysis  (anterior  lobe)  in  Simmonds’  disease. 

As  tbe  action  of  tbe  cortical  substance  is  not  yet  understood,  it  would 
be  important  to  know  in  wbat  way  this  hormone  action  is  caused.  Recent 
investigations  afford  an  indication  in  this  direction.  Zwemer  and  his  fel¬ 
low-workers  have  proved  that  in  the  blood  tbe  diminished  (‘arbon  dioxide 
tension  is  increased,  as  are  also  tbe  chlorides  and  sugar  in  tin*  blood.  The 
turgor  of  the  tissues  and  the  number  of  erythrocytes  in  the  blood  are  in¬ 
creased.  Above  all,  an  improvement  is  effected  as  regards  the  gastric  auto¬ 
intoxication.  so  that  the  authorities  in  (inestion  have  tried  this  hormone 
also  in  cases  of  gastric  and  intestinal  auto-intoxication  in  infants,  very 
favorable  results  being  obtained.  Probably  its  use  is  not  confined  to  this 
narrow  field  and  it  may  be  possible  to  employ  it  also  in  other  diseases, 
while  the  additional  experience  to  be  gained  by  tbe  use  of  this  hormone 
will  enable  the  picture  of  Addison’s  disease  to  be  rendered  more  complete. 
Tn  many  cases  we  shall  rightly  diagnose  this  disease,  although  we  should 
never  have  thought  of  it  before,  especially  in  eases  where  pigmentation  is 
absent.  The  researches  of  Szent-Gyiirgyi  are  of  fundamental  importance 
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in  tliis  Held.  They  liave  proved.  iiit(r  al  a,  that  the  ecrtieal  layer  of  the 
suprarenal  eapside  contains  a  speciHc  substance,  the  so-called  hexuronic 
acid,  the  presence  of  which  checks  the  palholosrieal  piujniefitation.  while  its 
ahsence  promote;  such  pifimcntation.  It  is  not  snrprisinir.  tlievefore,  to 
observe  hronze-eohu'ed  patches  in  one  patient  and  not  in  another,  as  Szent- 
Gydrgyi’s  researches  have  proved  that  the  ahsence  of  hexuronic  acid  is  not 
a  necessary  symptom  of  Addison’s  disease. 

Xor,  moreover,  is  low  blood  su»:ar  tolerance  <:r  hy|)(»l('nsion  an  inieural 
symptom  of  this  disease,  as  these  phenomena  are  due  to  an  atfection  ol‘  the 
nu'dullary  substance  and  not  of  the  cortical  layer.  The  eliuieian  must 
therefore  modify  in  a  certain  resjx  ct  his  tliagnosis  of  Adili  (tn’s  dise.e  e: 
althoujih  the  latter  symiitoms  are  ceitainly  a  help  in  certain  cases,  their 
ahsence  is  not  an  infallible  arjrnment  afiainst  the  presence  of  this  disease. 
Anyone,  therefore,  who  is  inclined  to  diafjnose  Addison’s  disease  sim])ly 
where  blood  pressure,  blood  siijrar  tolerance,  and  pijjmentation  slusw  a 
deviation  from  the  normal,  will  in  many  or  in  all  cast's  fail  to  recoiruize 
the  disease  from  which  the  patient  is  sufferinji — this  beiiifi  now.  in  this  agee 
of  hormone  treatment,  a  ^rave  mistakt*.  The  most  important  diajrnostic 
sijjn  is  the  improvement  which  sets  in  after  the  administration  of  Cortifren 
in  cases  of  this  disease,  the  symidoms  of  which  are  not  yet  sufficiently 
understood,  althoufrh  the  movement  of  the  carl;on  dioxide  tension  proceed- 
int;  physiologically  in  the  blood,  the  movement  of  the  blood  sugar  and  the 
number  of  erythrocytes  give  an  approximately  correct  idea  of  the  speciHc 
hormone  action.  Hartman  and  Swingle  and  PHff'ner  were  the  Hrst  to 
produce  the  cortex  hormone  in  a  practical  form.  According  to  Hartman 
the  effect  on  human  beings  as  well  as  on  animals  appears  within  a  few 
hours,  namely  an  imju'ovement  in  the  somatic  condition  and  a  reduction 
of  the  high  content  of  urea  in  the  blood;  dehydration  ceases  and  the  turgor 
increases. 

It  is  interesting  to  note  that  oui'  i>atient  in  about  th<‘  sixth  week  of 
the  (’ortigen  treatment  developed  oedema  in  the  ankle  which  did  not  re¬ 
spond  to  digitalis.  At  Hrst  its  origin  coidd  not  be  explained,  although  it 
had  nothing  whatever  to  do  with  cardiac  weakness.  ]\Iuch  later,  when  the 
dose  of  ('ortigen  was  reduced  from  4  ampoules  to  2  am])oules  daily,  the 
anasarca  disappeared  si)ontaneously.  This  is  ])robably  identical  with  the 
anasarca  which  occurs  in  insidin  treatimnt,  the  cause  being  the  e.xcessive 
dosage  of  the  hormone.  From  the  practical  standpoint  it  is  imi)ortant  that 
this  ])henomenon  should  not  be  regarded  as  a  sign  of  cardiac  weakness, 
but  as  an  effect  of  the  hormone,  which  disap])ears  when  the  (piantity  of 
hormone  administered  is  suitably  rc'duced.  This  (piestion  gives  rise  to 
another  problem :  How  and  in  what  amount  should  the  hormone  be  ad¬ 
ministered?  It  is  difficult  to  answer  at  this  stage.  The  American  author¬ 
ities  observed  a  i)ronounced  imi)rovement  in  a  very  few  honi’s.  From  this 
it  follows  that  one  ampoule  may  be  given  several  times  a  day.  From  his 
own  experience  the  writer  can  state  that  in  very  severe  cas'‘s  2-2  ampoides 
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of  Cortigcn  a  day  art*  sufficient;  when  iinitrovement  sets  in,  this  (juantity 
can  he  reduced  to  2  ampoules  and  afterwards  to  one  ampoule  a  day. 

My  patient,  who  idtimately  found  the  injeetioiis  trouhh'some,  broke 
optn  tin*  amjtonles  and  tlrank  the  contents.  At  jtresent  she  is  taking 
weekly  the  contents  of  d  ampoules  in  a  little  water  and  feels  that  this 
agrees  with  her;  her  bodily  strength  is  invariably  good,  and  for  the  time 
being  there  is  not  the  slightest  sign  of  a  relapse. 

Hitherto,  so  far  as  1  know,  no  cases  or  only  very  few  have  been  re¬ 
ported  in  Europe  as  being  cured  by  a  speeitic  hormotie  treatment.  In 
Anuriean  medical  literature  a  large  number  of  such  cases  have  already 
been  communicated  (from  the  Mayo  (Minic  by  Rowntree,  from  Buffalo  Uni¬ 
versity  by  Hartman,  from  Princeton  University  by  Swingle,  and 
others).  1  am  of  the  opinion  that  the  hormone  of  the  suprarenal  cortex, 
Uortigen,  is  an  excellently  effective  remedy  for  Addison’s  disease,  and  also 
an  extremely  important  aid  in  its  diagnosis.  Only  a  few  years  ago,  Rown- 
rree  recommended  the  “postural  hypotension”  in  diagnosing  Addison’s 
disease  where  ])igmentation  is  not  present,  demonstrating  the  altera¬ 
tion  in  blood  pressure  which  occurs  in  passing  from  the  vertical  to  the 
horizontal  position.  Tn  my  opinion  this  is  oidy  a  finer  form  of  blood  pres¬ 
sure  examination  which  in  the  case  of  Addison’s  disease  is  oidy  concom¬ 
itantly  positive,  as  it  indicates  an  affection  of  the  medullary  substance 
and  not  of  the  cortical  layer.  On  the  other  hand,  the  favoi-ahle  reaction 
to  the  hormone  is  a  certain  symptom.  It  is  important  that  we  should  in 
fnt\ire  thoroughly  understand  the  pharmacological  action  of  the  hormone, 
of  which  at  pres(  nt  we  have  only  a  rough  idea.  It  is  also  of  the  utmost 
importance  that  the  hormone  he  graded  so  as  to  form  exact  units — a  desid¬ 
eratum  which  is  likely  to  he  shortly  fulfilled.  So  long  as  Addison’s  dis¬ 
ease  is  atypical  and  without  dependable  sym])toms  in  its  occurrence  it  is 
the  duty  of  the  physician,  in  cases  of  ohseure  cachexia,  to  employ  also  the 
cortex  hormone  until  it  is  (luite  clear  whether  the  organism  reijuires  it  or 
not.  Aecording  to  American  authorities  this  (|uestion  can  he  deeided 
within  a  few  hours;  I  am  also  of  the  opinion  that  within  two  days,  at  the 
latest,  it  is  possible  to  decide  whether  the  illness  is  or  is  not  due  to  defi¬ 
ciency  in  the  cortex  hormone.  In  definite  cases  the  patient  becomes  quieter 
and  sleej>s  better,  consciousness  is  clearer  and  vomiting  sid)sides. 

At  all  events,  the  cortex  hormone  (Uortigen,  Uortin)  rei)resents  an¬ 
other  gi'cat  achievement  in  medical  research,  and  its  fundamental  signifi¬ 
cance  is  not  inferior  to  that  of  insulin.  It  is  (piite  possible  that  henceforth 
no  one  need  die  of  Addison’s  disease.  Its  field  of  use  will  probably  he  re¬ 
stricted  to  those  cases  in  which  a  high  degree  of  irritability  of  the  nervous 
system,  severe  gastric  and  intestinal  disorders,  anaemia,  adynamia,  or 
pathological  pigmentation  play  a  part.  These  include:  Bronzed  diabetes, 
delirium  due  to  alcohol,  morphine  or  cocaine,  chlorosis  resulting  from  at¬ 
tacks  of  gastritis,  persistent  colitis,  enteritis,  or  protracted  convalescence. 
Finally,  if  should  he  borne  in  mind  that  in  the  case  under  review  not  only 
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a  severe  form  of  Addison’s  disease  but  an  exophthalmic  goiter  (Hasedow’s 
disease)  has  also  been  present,  and  that  the  cortex  hofmone  has  given 
splendid  results  even  in  such  an  especially  severe  endocrinous  condition. 

SUMMARY 

The  case  is  reported  of  a  woman  who  was  diagnosed  as  suffering  simul¬ 
taneously  from  Addison’s  and  Basedow’s  diseases.  The  cas(‘  was  charac¬ 
terized  by  extreme  weakness,  emaciation,  vomiting,  thyroid  enlargement 
with  visible  pulsation  and  iirominence  and  glittering  of  the  eyes.  Intract¬ 
able  insomnia,  delirium  and  incontinence  were  prominent  symptoms. 

I'nder  treatment  with  adrenal  cortex  hormone  remarkable  improve¬ 
ment  at  once  ensued.  This  was  initiated  by  three  days  of  sleep,  follow¬ 
ing  which  the  delirium,  the  vomiting,  the  incontinence  and  the  anemia 
improved.  The  |)atient  gained  nine  ])ounds  weight  in  six  weeks. 

The  problem  of  differential  diagnosis  is  discxissed  and  the  use  of  cor- 
tin  is  recommended  as  a  diagnostic  method. 

ADDENDUM 

The  patient,  after  a  year  of  treatment,  remains  well.  She  is  able  to 
carry  on  her  household  duties  and  en.joys  satisfactory  body  strength. 
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CHRONIC  ADRENAL  INSUFFICIENCY  PRODUCED 
BY  CAUTERY 


FRANK  A.  HARTMAN 

From  the  Department  of  Physiology,  University  of  Buffalo 
BUFFALO 

Many  attinnpts  have  l)een  made  to  produce  chronic  adrenal  insuffi¬ 
ciency.  A  review  of  tlie  earlier  work  is  «iven  elsewhere  (Hartman). 
Ligation  of  a  part  of  the  hlood  supply  was  used  with  some  success  in 
earlier  work.  Rogoff  recently  by  the  use  of  this  method  has  succeeded  in 
greatly  prolonging  the  survival  period  after  operation.  Symptoms  of 
adrenal  insufficiency  were  observed  at  intervals. 

More  than  two  years  ago  we  started  a  series  of  experiments  on  cats  in 
which  the  adrenal  medulla  was  destroyed,  in  order  to  note  the  behavior  of 
such  animals  over  long  periods.  Certain  observations  which  api)ear  to  be 
significant  are  here  reported. 

We  tried  splitting  open  the  ends  of  Iioth  adrenals  and  tlum  removing 
the  medulla  by  a  sharp  scalpel.  The  adrenals  of  the  two  cats  thus  operated 
ujion  were  examined  at  272  and  821  days,  respectively.  Both  adrenals 
contained  good  medullary  tissue  in  each  instance. 

Destruction  of  the  medulla  by  electric  cauteiw  proved  to  be  more  effec¬ 
tive.  This  was  done  through  one  pole  of  the  gland.  In  forcing  a  i)ath  to 
the  medidla  and  in  the  extensive  destruction  of  tissue  on  the  interior  of 
the  gland  worked  upon,  mnch  cortex  was  destroyed. 

(Operations  were  carric'd  out  with  the  usual  aseptic  precautions.  A 
record  of  the  daily  fond  consumption  and  frecpient  weighings  was  kept. 

At  the  termination  of  the  exj^eriment,  the  adrenal  tissue  was  exam¬ 
ined  in  most  instances  histologically  after  fixation  with  formaldehyde  jmtas- 
siuni  bichromate  solution,  staining  with  haemato.xylin  and  Sudan  ITI  and 
sectioning  with  a  freezing  microtome.  In  some  instances  the  tissue  was 
weighed  but  on  account  of  the  dead  or  connective  tissue,  the  values  ob¬ 
tained  were  usually  much  too  high,  as  an  indication  of  active  tissue.  ]Meas- 
nrements  of  the  adrenal  glands  gave,  for  the  same  reason,  exaggerated 
values. 

Both  Medullae  Cauterized 

The  mednllae  in  both  adrenals  were  cauterized  in  two  stages  from  a 
f(‘w  days  to  several  weeks  apart  in  23  cats.  The  death  of  six  animals  was 
attributed  to  respiratory  infections.  The.se,  however,  survived  from  14 
to  55  days. 

Ten  animals  were  killed,  all  but  one  having  gained  weight.  This  one 
had  lost  26  per  cent  (from  3610  gm.)  at  349  days,  the  time  of  death.  One 
adrenal  was  nearly  all  destroyed ;  the  other  contained  good  cortical  tissue 
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but  very  littU*  nuMlulla.  A  second  eat  gained  61  per  cent  in  weight  (from 
2200  gin.)  in  151  days.  At  the  time  of  death  (206  daysi  the  adrenals 
appeared  to  he  about  normal  in  size  with  both  medulla  aud  cortex  in  the 
left  hut  little  nudidla  in  the  right.  In  a  third  (killed  at  260  days),  al¬ 
though  lioth  adrenals  were  present,  they  were  composc‘d  of  only  an  outer 
shell  of  healthy  tissue.  The  adrenals  ajipeared  normal  in  a  fourth.  In  a 
fifth  killed  at  112  days  the  right  adrenal  weighed  0.111  and  the  left  0.124 
gin.  Those  in  the  remaining  five  were  not  examined  (killed  at  00.  i:il,  127, 
160,  and  162  days,  respectively). 

Seven  animals  apparently  died  of  adrenal  insufficiency.  Tlie  accom- 
])anying  table  ( I )  shows  that  the  survival  period  of  five  was  much  longer 


TABLE  I 

Medullae  of  Both  Adrenals  Cauterized 


Cat 

Sex 

Survival 

Adrenals 

Btsly  Weight 

Days 

Oritcinnl 

.\t  Death 

Per  Cent 
Loss 

LM 

F 

32 

One  adrenal  remaimKl  7x4  mm.,  eontained 
small  piece  of  medulla  and  Kood  cortex 
with  moderate  lipoid . 

2340 

1204 

4S..5 

LO 

M 

23 

Left  adrenal,  0.3()(i  (?ni.  Ridht  adrenal. 
0.040  Km.  No  medull.i  in  either.  Lipoid 
present . 

2700 

1720 

30.3 

F 

.57 

Left  adrenal,  0.190  ^m.  Hiicht  adrenal, 
0.122  gm.  Lipoid  present . 

2SO0 

1320 

.52.9 

LU 

M 

9 

Ki^ht  adrenal  destroyeii.  Left  adrenal, 
Kood  cortex  present . 

32(H) 

22SO 

28. S 

LS 

F 

12 

Few  medullary  cells  and  lipoid  in  each 
adrenal . 

2!HK) 

21(K) 

2.5. 5 

MB 

F 

40 

Small  piece  of  nierlulta  in  ri^ht  adrenal; 
masses  of  lipoid  in  cortex  of  both  glands 

1720 

lOSO 

.37.2 

MY 

F 

31.5 

Both  medullae  with  active  tissue.  \o 
healthy  cortex  seen . 

37(K) 

2.540 

31.4 

than  the  average  for  adrenalectomized  cats.  This  would  indicate  that  the 
vital  hormone  was  being  produced  by  the  remaining  cortical  tissue.  The 
jiroduction  of  the  hormone,  however,  was  inadeipiate  for  indehnite  sur¬ 
vival.  The  great  loss  of  weight  is  typical  of  chronic  adrenal  insufficiency. 
Gingivitis  developed  in  two  animals  (LM  and  LR)  and  gastric  ulcers  were 
found  in  one  (LM).  Otherwise  there  was  nothing  remarkable  to  be  seen 
jiost  mortem.  Histological  examination  of  the  adrenal  tissue  demonstrated 
the  jiresence  of  healthy  cortical  tissue  in  (“very  case*  but  AIV.  which  was 
doubtful.  The  total  amount  of  cortex,  however,  was  much  reduced  in 
every  instance.  Sometimes  the  active  tissue  as  indicated  by  the  presence 
of  lijioid  was  limited  to  patclms.  A  small  amount  of  appairntly  active 
nu'dulla  was  found  in  four  animals  as  indicat(*d  in  the  table. 

In  th(*se  s(“ven  animals  regeneration  of  corti'x,  if  it  occurred,  was  in- 
adeipiate. 
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One  Adrenal  lieinured.  Medulla  of  Other  Adrenal  ('aaterized 

III  ciiiothor  series  of  14  eats  (Table  II),  the  rifjht  adrenal  was  removed 
and  then  several  days  later  the  medulla  of  the  left  gland  was  eauteri/.ed. 


TABLE  II 


One  Adrenal  Removed,  Medulla  of  Other  Cauterized 


Bmly  Weight 

1 

Cat 

Survival  ■ 
Days 

Post  Mortem 

Adrenal 

8ex  ' 

Original 

At 

Death 

Per  Cent 
boss 

Kl> 

M 

72 

2;«H) 

1070 

14.3 

Gingivitis. 

3.5x3  mm.  Trace  of 

medulla.  Lipoid  con¬ 
fined  largely  to  outer 
zone  of  cortex. 

K<J 

F 

.i4 

24.M) 

2350 

4  1 

Gastric  ulcers. 

KU 

•M 

fir> 

;12(M) 

23(i0 

20 . 3 

C2* — Slight  gingi¬ 
vitis. 

5.5x4  mm.  Medulla  ab¬ 
sent.  ('ortex  healthy, 
but  small  amount  of 
lipoid. 

KS 

.M 

(M) 

:«M)0 

3(K)0 

23.1 

CI* — Gastric  ulcers. 

<ix4  mm.  Half  of  gland 
dead.  Small  piece  of 
medulla.  Small  amount 
of  lipoid  in  cortex. 

KU 

M 

r>t) 

3700 

3;«H) 

10.8 

Gingivitis.  Ciastric 
erosions. 

Hx5.5  mm.  Central  core 
dead,  medulla  absent. 
Lipoid  abundant  in  cor¬ 
tex. 

KV 

M 

2.1 

2000 

1.500 

42  3 

Gingivitis  Incisors 
loose. 

5. 5x4. 5  mm.  Weight  .IS 
gm  Large  core  of  dead 
tissue.  Lipoid  abundant 
in  cortex. 

KW 

F 

4:i 

20(H) 

1.570 

39.0 

C4* — Slight  gingi¬ 

vitis,  pin  point 
gastric  ulcers. 

5x3. ,5  mm.  Weight  0.17S 
gm.  Core  dead.  Medul¬ 
la  absent,  lipoid  abun¬ 
dant  in  cortex. 

KX 

M 

40 

3.510 

2970 

1.5.4 

Cl* — Slight  gingi¬ 

vitis. 

0x4  mm.  Small  piece  of 
medulla  remained,  lip¬ 
oid  present  in  c’ortex. 

KZ 

F 

8.. 5 

2220 

17 'HI 

21.2 

Gingivitis. 

Considerable  amount  of 
cortex  remained  with 
lipoid  present. 

LA 

•M 

t\ 

2200 

1800 

18.2 

Nothing  remarkable. 

Destroyed. 

Lit 

M 

Vt'y 

3!HK) 

2.5(M) 

3.5.9 

About  half  of  stomach 
ulcerated. 

7x4  mm.  Cortex  appeare<l 
normal  except  little  lip¬ 
oid. 

LC 

M 

28 

2.>(M) 

1400 

44.0 

Three  sniall  gastric 
ulcers. 

•  Cortical  tissue  weighed 
.079  gm.  Appeared 

healthy. 

I..I 

F 

55 

2.500 

2270 

9.2 

C2  • — Slight  gingi¬ 
vitis.  Gastric  ul¬ 
cers. 

LK 

•M 

144 

3040 

2700 

11.2 

Nothing  remarkable 

.  Medulla  absent,  lipoid  of 
cortex  much  reduced. 
Weight  0.214  gm 

Cl  • — Convulsions  day  of  death. 

C2* — Convulsions  two  days  before-  death. 
C4* — Convulsions  four  days  before  death. 


All  hut  two  of  these  animals  survived  2d  days  or  longer;  the  longest  period 
was  144  days.  All  cats  eventually  showed  loss  in  weight.  In  some  this  was 
considerable.  Five  showed  an  increase  in  weight  after  the  second  opera¬ 
tion.  to  lose  later  and  finally  die.  KP  weighed  2785  gn;.  at  48  days,  after 
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cautery  of  the  remaining  adrenal,  KQ  weighed  2687  gni.  at  89  days,  KU 
weighed  3735  gni.  at  38  days,  LJ  weighed  2870  gin.  at  39  days,  LK  weighed 
8400  gm.  at  125  days.  In  these  animals  that  gained  oyer  their  original 
weight,  hormone  production  in  the  adrenal  cortex  must  have  been  adeipiate 
at  the  time.  Later  the  hormone  jirodnction  of  all  must  have  been  inade- 
(|nate  because  they  died  with  indications  of  adrenal  insnfficienc.v.  Five  of 
the  fourteen  had  convidsions  before  death.  One-half  of  them  had  erosions 
or  ulcers  in  the  stomach.  The  adrenal  tissue  found  at  autopsy  was  small 
and  gave  little,  if  any,  evidence  of  hypertrojiliy.  A  very  small  amount 
of  medullary  tissue  was  found  in  three  of  the  twelve  animals  examined. 
The  dimensions  and  weight  of  the  adrenal  almost  always  gave  an  exag¬ 
gerated  idea  of  the  active  tissue  because  so  often  dead  tissue  could  not  be 
separated  from  the  active  tissue.  The  striking  thing  is  that  all  of  the 
animals  died  within  five  months. 

In  a  control  series,  we  attempted  to  destroy  as  much  cortex  without 
in.iuring  the  medulla,  as  was  destroyed  in  the  experiments  on  medullary 
destruction. 


Coriices  of  Both  Adrennh  Cauterized 

The  cortices  of  both  adrenals  were  cauterized  in  two  stages.  Six  cats 
were  so  operated  upon.  All  but  one  were  sacrificed  222  to  286  days  after 
the  second  operation  (Table  III).  This  one  was  sacrificed  at  49  days.  The 


TABLE  III 

Cortices  of  Both  Adrenals  Cauterized 


Cat 

Sex 

;  KiMod 

Dody  Weight  1 

.\dtenals 

Original 

At 

Death 

Maximum 

OA 

F 

2S« 

2400 

2300 

3020  at  39  day.^ 

Both  very  small — outer  zone  healthy, 
rest  connective  tissue. 

OE 

F 

2.11 

2980 

2000 

3280  at  03  days 

Right  about  half  size.  Left  very 
small.  Both  cortex  and  nieilulla 
present. 

OK 

.M 

229 

2100 

2900 

Not  examined. 

OM 

.M 

22.5 

4010 

30.50 

4300  at  54  days 

Both  healthy.  Stimulation  of  left 
splanchnic  caused  marked  inert^ase 
in  rate  of  denervated  heart. 

OT 

>l 

222 

3.540 

3150 

Right  fibrous  mass  6x4  mm.  Left 
14x9  mm.  Both  cortex  amd  medulla 
present. 

OX 

M 

1 

49 

3210 

2980 

Not  examined. 

animals  were  in  good  condition.  Five  had  lost  weight  at  the  time  of  death. 
Three  of  these  had  gained  weight  at  one  stage  to  lose  it  later.  One  or  both 
of  the  adrenals  were  ver.v  much  smaller  than  normal  iii  three  of  the  four 
animals  examined. 
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DISCUSSION 

It  lias  already  been  pointed  out  that  there  was  little  evidenee  of  hyper¬ 
trophy  of  adrenal  tissue  in  onr  animals.  Although  the  methods  for  esti¬ 
mating  the  amount  of  active  tissue  were  not  very  satisfactory,  any  consid- 
erahle  hypertrophy  wonhl  have  been  detected.  The  amount  of  active  tissue 
remaining  was  snfticient  to  prolong  the  survival  periods  of  the  animals 
several  weeks.  If  hypertrojihy  occurred  it  was  insntTKcient  to  supply  the 
minimal  reipiirements  for  existence.  A  few  of  the  cats  with  both  mednllae 
cauterized  showed  a  ravenous  ap|)etite  and  a  remarkable  gain  in  weight. 
It  might  be  suggested  that  this  was  due  to  an  increased  output  of  eortical 
hormone.  The  same  animals  later  lost  weight.  If  sneh  an  explanation 
holds,  the  overactivity  of  the  cortical  tissue  might  later  lead  to  failure  and 
thus  a  loss  in  weight. 

Why  did  hypertrophy  fail?  Possibly  the  great  demand  placed  upon 
the  remaining  tissue  exhausted  it  so  far  as  to  check  hypertrophy.  lly[)er- 
trophy  of  adrenal  tissue  has  been  repeatedly  described  by  various  authors 
(Goldzieher.  Kojima,  MacKay  and  JlacKay,  and  iMacKay  and  Polland). 
Usnally  in  these  experiments  one  adrenal  was  left  intact  after  tin*  removal 
of  the  other.  In  such  a  case  the  load  jilaced  on  the  active  tissue  was  not 
so  great. 

Cauterization  hardly  accounts  for  the  failure  to  hypertrophy  unless 
the  attendant  destruction  of  the  blood  supply  and  sear  tissue  formation 
were  responsible.  On  the  other  hand,  a  tissue  whieh  hypertrojihies  easily 
like  the  liver  is  said  to  be  difficult  to  reduce  in  amount  beeause  of  this 
])ower. 

It  would  ajipear  from  onr  exjieriments  that  the  adrenal  tissue  remain¬ 
ing  after  cauterization  in  the  cat  does  not  hypertrophy  readily.  This  raises 
an  important  ipiestion  clinically:  how  easily  does  active  adrenal  tissue  left 
from  disease  hypertrophy?  From  our  experiments  on  cats  it  a]»pears  that 
when  only  a  small  amount  of  active  tissue  remains  it  does  not  increase 
sufficiently  for  compensation.  Whether  it  could  do  so  if  it  were  spared  by 
the  injection  of  cortical  extract  remains  to  he  seen. 

The  survival  of  all  cats  with  cortex  cauterized  and  the  di‘ath  of  some 
of  the  cats  with  medullary  cauterization  may  possibly  he  acconnti'd  for  by 
escape  of  a  greater  amount  of  cortical  tissue  in  the  former.  Extensive 
cauterization  of  the  medulla  not  only  destroys  a  large  amount  of  cortex 
directly  but  may  indirectly  injure  cortex  by  destruction  of  the  blood  sui)- 
ply  more  than  would  occur  from  ])eripheral  cauterization  of  the  cortex. 

SUMMARY 

The  adrenal  tissue  in  cats  was  reduced  by  cautery  together  in  some 
instances  with  removal  of  one  gland. 

Seven  of  17  animals  in  which  both  mednllae  were  destroyed  (uncom¬ 
plicated  with  infections)  died  in  all  but  two  cases  several  weeks  after  the 
operation.  Lipoid  was  usually  present  in  the  cortex  which  had  been  re- 
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(huH'cl  considerably.  Small  numbers  of  medullary  cells  were  often  i)resent. 
The  remainiiifr  10  cats  were  killed  after  several  months.  'These  seemed  to 
have  more  active  cortex. 

Fourteen  cats  with  one  adrenal  removed  and  the  medulla  of  the  other 
cauterized,  died  within  a  few  weeks  or  months. 

All  cats  (six)  in  which  the  cortices  alone  of  both  adrenals  were  de¬ 
stroyed,  to  about  the  same  extent  as  when  the  medullae  were  cauterized, 
survived.  This  may  have  been  due  to  less  injury  to  cortical  tissue  indi¬ 
rectly  throJifih  interference  with  the  blood  supply. 

lIyi)ertrophy  of  the  remaining  adrenal  tissue  could  not  he  demon¬ 
strated  h(*yond  (piestion. 

These  experiments  indicate  that  it  is  possible  to  produce  chronic  adre¬ 
nal  insufficiency  by  extensive  cauterization.  They  also  suggest  that  de- 
stimction  of  too  much  tissue  may  i)revent  hypertro|)hy. 
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DIAGNOSIS  AND  TREATMENT  OF  HYPOGONADISM  IN 
THE  MALE* 
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INTROIH’CTION 

Tins  study  of  the  problem  of  hypojjonadism  in  the  male  is  presented 
ehietly  from  a  eliiiieal  point  of  view.  The  physiologie  and  hioehemieal 
work  has  been  carried  on  under  the  direction  of  1).  Roy  ^leChillafih  and 
has  l;een  done  with  a  two-fold  aim:  (1)  the  development  of  the  methods 
for  production  of  large  cpiantities  of  testicular  hormone  in  a  suitable  form 
for  clinical  use,  and  (2)  the  development  of  laboratory  methods  for  the 
diagnosis  of  insufficiency  (tf  this  hormone  in  patients. 

Previously  there  were  three  reasons  why  men  with  hypogonadism 
should  not  he  treated:  (1  )  There  was  an  insufficient  amount  of  the  hormone 
available  for  clinical  use;  (2)  some  preparations  containing  the  hormone 
have  been  shown  to  cause  testicnlar  damage  in  animals  (It,  and  (d)  there 
was  no  good  method  for  the  clinical  diagnosis  of  hypogonadism  in  the 
male.  AVe  believe  that  none  of  these  reasons  is  now  valid. 

The  hormonal  preparations  employed  in  these  physiologic  and  clinical 
investigations  have  been  made  by  the  extraction  of  male  urine.  The  (pies- 
tion  naturally  arises  as  to  whether  or  not  the  treatment  of  hypogonadism 
by  the  methods  described  is  actually  a  replacement  theraiiy.  There  is  vei\v 
good  reason  to  believe  that  the  eomh-growth-promoting  substance  which  is 
found  in  the  urine  of  men  is  elaborated  in  the  testes.  The  extracts  pre¬ 
pared  from  the  urine  have  identical  jihysical,  chemical  and  idiysiologic 
properti»‘s.  (2)  with  those  obtained  from  the  testes.  A  comb-growth-pro¬ 
moting  sid)stanc(“  can  he  extracted  from  the  blood,  urine  or  spinal  fluid 
of  normal  men  hut  is  not  demonstrable  in  the  body  fluids  of  eunuchs. 

A  TECllNK^l'K  FOR  THE  STEDY  OF  TESTICI'LAR  ACTIVITY 

The  exocrine  activities  of  the  testes  are  not  a  reliable  measure  of  the 
endocrine  functions  of  the  glands.  For  example,  cryptorchidism  will  in¬ 
hibit  si)ermatogenesis  without  preventing  the  production  of  the  hormone 
which  maintains  the  structure  and  function  of  the  prostate.  It  has  become 
necessary  for  researeh  and  diagnostic  jiiirposes,  to  devise  a  method  for 
the  study  of  the  amount  of  this  hormone  pi’oduced.  The  testes  produce  a 
substance  called  androtin  (3),  which  causes  comb  growth  in  the  caponized 
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I'oosters,  and  whieli  is  responsible  for  the  development  and  niaintenanee  of 
most  of  the  nni<|ne  attributes  of  the  male.  ’ 

THE  l*REl*AR.\TIOX  OF  TESTICl'L.VR  HOR.MOXE  FOR  CLIXIC.VL  KSE 

The  testiele  is  so  constructed  that  it  is  impossible  for  any  lar^e  (pian- 
tity  of  the  hormone  to  be  stored  in  the  grland.  It  is  therefore  not  practica¬ 
ble  to  recover  enough  liormone  from  the  iiland  for  extensive  clinical  nse. 
The  hormone  has  been  investijjated  from  a  chemical  point  of  view  by  llute- 
nandt  (4),  and  according;  to  him,  its  empirical  formnla  is  (',,.,11  and 
the  molecule  is  so  small  that  a  relatively  large  (inantity  escaiies  through 
the  kidneys  and  appears  in  the  urine,  which  is  the  best  source  for  the 
jireparation  of  large  ipiantities  of  the  hormone.  The  method  of  extraction 
used  is  one  based  on  the  findings  of  Dodds  and  his  collaborators  (5). 

There  is  no  satisfactory  chemical  test  for  androtin.  However,  the  sub¬ 
stance  is  very  active  jihysiologically,  and  several  methods  of  biologic  assay 
have  been  devised.  ]\Ioore  (6)  and  his  collaborators  have  discussed  these 
methods  in  detail.  For  clinical  jiiirposes  we  have  found  the  most  suitable 
test  to  be  that  based  on  the  property  possessed  by  the  hormone  of  cansing 
comb  growth  in  capons.  The  test  as  employed  by  Gallagher  and  Koch  (7) 
and  also  by  Funk  (8,  10)  is  not  very  suitable  for  use  in  men  because  of 
the  amount  of  time  and  material  recpiired.  To  make  the  test  of  clinical 
value  it  has  been  necessary  to  use  fewer  birds  and  to  decrease  the  period 
over  which  the  injections  of  the  hormone  are  made.  Although  this  de¬ 
creases  the  accuracy  of  the  assay  somewhat,  the  test  as  outliiu'd  below 
gives  valuable  clinical  information. 

The  Technique  of  Caponizinq.  It  is  not  uncommon  for  workers  in¬ 
experienced  in  the  technitpie  to  encounter  considerable  difficulty  in  their 
first  attempts  at  caimnizing.  A  brief  description  of  the  process  is  here 
given.  A  more  detailed  account  is  given  by  Ward  (91. 

The  most  satisfaetoiw  birds  are  brown  Leghorns,  white  Leghorns,  or 
black  and  red  Bantams.  There  is  no  ai)preciable  diflference  in  the  .sensi¬ 
tivity  of  these  birds  to  the  hormone.  Plymouth  Rocks  are  definitely  less 
sensitive.  The  surgical  procedures  are  easiest  if  the  cockerel  is  two  to 
four  months  old,  but  if  care  is  exercised  it  is  quite  possible  to  operate  on 
birds  of  any  age.  The  caponizing  of  adult  bantams  is  the  most  rajnd 
method  of  producing  birds  suitable  for  these  tests. 

The  birds  shoidd  not  be  allowed  to  have  food  or  water  for  at  least  24 
hours  before  the  operation.  Poidtry  farmers  and  veterinarians  in  capon¬ 
izing  use  no  local  or  general  anesthetic  and  no  aseptic  or  antiseptic  pre- 
caiitions.  Before  being  placed  on  the  operating  table  the  birds  are  i)lucked 
over  a  considerable  area  around  the  last  rib  on  both  sides.  Both  glands 
can  be  taken  out  from  the  same  approach,  but  it  usually  is  simpler  to 
operate  first  on  one  side  and  then  on  the  other. 

The  legs  are  bound  together  and  the  wings  are  tied  close  to  the  shoul¬ 
ders.  The  bird  is  then  extended  on  its  side  by  hooking  weights  on  the 
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ties  and  permitting  the  weights  to  liang  over  the  side  of  the  tal)le.  The 
skin  is  made  tant  i)y  pulling  it  anteriorly.  The  incision,  aboiit  2  cm.  in 
length,  is  made  on  a  line  parallel  to  and  directly  over  the  last  rib.  When 
the  skin  returns  to  its  normal  position,  the  incision  lies  over  the  muscles 
of  the  thigh.  Almost  immediately  above  the  last  rib,  the  anterior  margin 
of  the  maxinnis  primus  appears.  This  muscle  is  retracted  jmsteriorly, 
and  the  last  intercostal  space  is  opened  by  puncturing  with  a  small  hemo- 
stat  about  1  cm.  from  the  i)oint  where  the  rib  becomes  superficial.  This 
aperture  is  enlarged  by  spreading  the  jaws  of  the  hemostat.  The  ribs  are 
retracted  with  a  permanent  retractor.  Fre(iuently  if  the  retraction  is  very 
strong  a  rib  Iweaks;  this  is  an  inconsequential  accident.  The  peritoneum 
can  be  opened  with  a  small  sharpened  hook.  Tlie  testis  lies  adjacent  to 
the  great  vessels  immediately  anterior  to  the  kidney.  It  appeal’s  as  an 
ovoid  yellowish  strnetnre  which  varies  greatly  in  size  in  young  Itirds  of 
the  same  age  and  weight. 

In  a  young  bird  the  gland  has  a  loose  pedicle.  A  snare,  such  as  that 
illustrated  in  the  diagram  (Fig.  li  is  slipped  over  the  gland  and  is  ad- 
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justed  so  that  the  pedicle  engages  in  the  small  part  of  the  loop.  When 
the  snare  is  lifted  and  rotated,  the  pedicle  usually  breaks,  and  there  is  very 
little  hemorrhage  if  the  structure  has  been  sufficiently  twisted.  If  the 
jiedieh*  withstands  considerable  traction  it  is  ei’ushed  with  a  hemostat  and 
cut.  During  this  stage  of  the  operation  care  slionld  lie  taken  not  to  rup¬ 
ture  the  thin-walled  vena  cava  or  the  large  vessels  in  the  region  of  the 
kidney. 

In  the  adult  cock  the  pedicle  is  very  short  and  firm  and  comi)letely 
concealed  by  the  large  gland.  A  ligature  is  placed  around  the  pedicle  with 
an  aneurysm  needle.  The  ligature  is  tied  fii-mly  and  gentle  traction  ap¬ 
plied  to  it  so  that  a  small  curved  hemostat  can  be  passed  jmsterior  to  tbe 
gland  to  clamp  the  i)ediele.  The  gland  is  removed.  The  pedicle  contains 
several  large  short  vessels  which  must  be  ligated  carefully  behind  the 
hemostat. 

The  intercostal  space  is  closed  by  passing  a  silk  ligature  around  both 
adjacent  ribs.  The  gluteal  muscles  eovej’  this  incision.  The  skin  incision 
is  closed  with  one  or  two  silk  suture's.  ]\Iany  operators  use  no  ligatures 
or  sutures  on  yoiuig  birds.  However,  these  jereeautions  must  be  taken  in 
adult  birds,  and  we  use  them  consistently  for  they  completely  prevent  both 
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young  and  old  birds  from  becoming  “wind  putted.”  If  the  bii‘ds  should 
become  “wind  puffed”  after  the  operation,  the  skin  shoidd  be  incised 
and  the  air  liberated,  or  the  bird  may  die.  The  bird  shopld  receive  noth¬ 
ing  but  bread  and  milk  for  24  hours  after  the  operation. 

The  Extraction  of  the  Hormone.  In  preparing  the  hormone  from 
urine,  spinal  fluid,  or  blood  for  assay  no  attempt  at  purification  is  made. 
The  object  is  to  concentrate  the  hormone  by  a  standard  tecbni((ue  until 
it  is  in  a  convenient  form  for  injecting  into  the  capons. 

Vrine.  A  48-hour  specimen  of  urine  is  acidified  with  hydrochloric 
acid.  Usually  50  cc.  of  concentrated  hydrochlorie  acid  are  sutticient,  unless 
the  urine  is  very  alkaline.  It  is  essential  that  enough  acid  be  added  to 
dissolve  all  the  phosphates.  Chloroform  is  added  in  the  amount  of  .‘Wd  cc. 
per  liter  of  urine,  and  the  whole  is  boiled  on  a  water  bath  under  a  rettu.x 
condenser  for  eight  hours.  A  small  stream  of  air  is  passed  into  the  chloro¬ 
form  to  prevent  bumping.  This  procedure  is  almost  identical  with  that 
of  Funk,  Harrow,  and  Lejwa  (8,  10).  At  the  end  of  the  eight-hour  period 
the  chloroform  is  separated  from  the  urine  by  means  of  a  sejiaratory  fun¬ 
nel.  and  is  recovered  by  distillation.  The  residue  in  the  distilling  flask  is 
i-emoved  with  ether  to  a  small  beaker.  The  ether  is  removed  by  evapora¬ 
tion  in  a  current  of  air,  and  the  residue  dissolved  in  4  cc.  of  st'sHine  oil. 
using  two  washings  of  2  cc.  each. 

We  have  found  that  the  efficiency  of  this  method  is  only  about  50  pc  r 
cent,  but  we  have  not  thought  it  worth  while  for  the  ju-esent  to  change  the 
procedure,  since  this  gives  comparable  results  in  all  cases.  Si.x  liters  of 
urine  were  extracted  by  this  jirocedure  and  the  extract  was  injected  into 
four  birds  by  the  usual  assay  method,  giving  a  growth  of  7  mm..  4  mm.. 
4  mm.,  and  3  mm.  That  represents  the  amount  of  hormone  that  we  have 
been  extracting.  However,  after  the  same  urine  was  re-extracted  a  second 
lime  and  then  injected  into  two  birds  it  gave  8  mm.  of  comb  growth  in 
one  bird  and  in  another  a  growth  of  3  mm.  The  total  extract  from  a  third 
extraction  was  injected  into  one  bird  with  a  resulting  comb  gi’owth  of  5 
mm.  The  fourth  extraction  when  injected  i>rodueed  no  comb  growth 
at  all. 

Spinat  Fluid.  Sjunal  fluid  is  treated  in  exactly  tin*  same  manner  as 
urine.  If  possible,  it  is  usually  best  to  obtain  100  cc.  of  spinal  fluid;  the 
material  extracted  by  chloroform  is  taken  up  in  4  cc.  of  sesame  oil. 

Blood.  Oxalated  blood  (50  cc.)  is  mixed  with  50  to  75  gm.  of  anhy¬ 
drous  .sodium  sulphate.  This  method  of  desiccation  has  been  used  by 
Frank  and  Goldberger  (11)  in  their  procedure  for  the  extraction  of  theelin 
from  the  blood.  They  advise  continuous  stirring  until  the  mixture  fcrms 
a  dry  powder.  The  extraction  can  be  made  with  greater  ease  if  it  is  com¬ 
menced  when  a  very  thick,  heavy  sludge  is  formed.  Sufficient  sulphate  is 
added  to  bring  about  the  formation  of  this  pasty  sludge,  which  is  ex¬ 
tracted  three  times  with  200  cc.  of  ether.  On  the  first  addition  of  ether 
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the  mixture  forms  a  tine  suspension  in  the  solvent.  Each  wasliinji  with 
ether  is  left  in  eontaet  with  the  blood,  and  occasionally  stirred  f*tr  at  least 
half  an  hour  before  hein^  removed  by  decantation.  A  certain  amount  of 
the  combined  ether  washing's  must  he  centrifufjali/.ed  in  order  to  remove 
the  last  of  the  suspended  material.  The  ether  is  recovered  by  distillation 
and  the  residue  is  taken  up  in  sesame  oil  in  the  same  way  as  is  the  material 
obtained  from  urine  and  spinal  fluid. 

We  believe  that  extraction  of  blood  gives  almost  IdO  per  cent  yield  of 
hormone.  Further  extractions  have  l)een  made  on  samples  of  Idood  which 
produced  no  further  coud)-growth  in  the  capons. 

The  Assan.  When  studying  normal  pei’sons,  the  (juantities  of  blood, 
urine,  and  spinal  fluid  .just  indicated,  yield  in  each  case  suflicient  hormone 
to  permit  the  use  of  two  birds  for  the  assa.v.  Tn  patients,  in  whom  a  defi¬ 
ciency  of  the  hormone  is  suspected,  urine  and  blood  are  assayed  so  that 
at  least  four  birds  are  used  for  a  single  test.  The  capons  should  he  ke])t 
in  a  well-lighted,  well-ventilated  room  at  a  temj)erature  of  about  18°  ('. 
Duly  adult  birds  with  combs  in  a  state  of  complete  n  gression  are  used. 
Each  bird  receives  1  cc.  of  the  extract.  prei)ared  as  d(“scribed.  daily,  for 
two  consecutive  da.vs.  The  in.jections  are  made  deep  into  tlu'  |»ectoral 
muscles.  The  difficulties  encountered  in  in.jecting  such  a  heavv  oily  prei)a- 
ration  are  greatl.v  diminished  if  the  oil  is  kept  in  a  warm  ])lace.  The 
hormone  is  very  thermostable  and  is  not  destroyed,  even  though  the  oil  be 
brought  to  the  boiling  point.  It  is  unnecessary  to  sterilize  tin*  prepara¬ 
tions  since  the  birds  are  very  resistant  to  infections. 

The  length  and  height  of  the  comb  are  measured  in  millimeters.  In 
each  case  definite  anatomic  i)oints  must  be  selected  for  measurement,  but 
this  presents  no  difficult.v. 

To  obtain  comparable  results,  the  j)oints  chosen  should  reprt'seiit  as 
nearly  the  maximum  length  and  height  as  i)ossible.  The  total  growth  (the 
sum  of  the  increase  in  length  and  in  height  )  is  the  index  used  to  deter¬ 
mine  the  activity  of  the  preparations.  Sometimes  testicidar  rests  will  sud¬ 
denly  proliferate  and  become  active.  Hence,  unless  the  growth  of  the 
eomh,  following  in.jecti<m  of  the  hormone,  is  succeeded  by  rf'trressiou,  the 
effect  is  not  eonsiden‘d  to  be  due  to  the  hormone. 

W'hen  using  material  from  females.  j)readolescent  males,  or  men  sus¬ 
pected  of  hypogonadism,  twice  the  amount  of  extract  should  be  in.jected 
into  the  capons.  This  necessitates  using  twice  as  much  blood,  iirine.  or 
spinal  fluid,  or  using  only  one  bird  instead  of  two  in  the  assay  of  each  lot. 
With  normal  men.  the  assay  can  easily  be  varied  in  accordance  with  the 
amount  of  material  obtained. 

The  residts  of  a  tyi)ical  test  are  given  in  the  accompanying  table 
(Table  1).  The  blood,  urine,  and  s]>inal  fluid  all  w(‘re  obtained  from  the 
same  patient. 

During  the  course  of  the  research  about  oO.dOO  bird  units  have  be<*n 
prei)ared  hv  this  method. 
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TABLE  I 


Urine 

Hlood 

Spinal  Fluid 

Total  amount  extracted . 

4S  hour  specimen 

T" 

50  c.c. 

.iO  c.c. 

Total  comb  growth . 1 

1st  bird,  4  mm. 

Ist  bird.  2  mm. 

1st  bird,  2  mm. 

2nd  bird,  0  mm. 

2nd  bird,  3  mm. 

2nd  bird,  3  mm. 

The  preparations  used  for  elinical  purposes  have  l)een  assayed  l)y  the 
methods  described  above.  In  order  to  increase  the  accuracy  of  the  assay, 
at  least  five  capons  have  l)een  used  in  all  such  tests. 

TOXICITY 

The  (luestion  of  possible  testicular  damage  caused  by  injection  of  this 
hormone  is  of  imjiortance.  Normal  adult  male  rats  have  been  given  18 
units  of  this  material  per  day  for  six  weeks  and  no  testicular  damage  could 
he  detected.  Further  experiments  of  this  type  an*  under  way  hut  to  date 
there  is  no  evidence  that  this  jireparation  causes  damage  to  the  testes.  It 
should  be  home  in  mind  that  the  ])rei)arations  shown  to  have  caused  tes¬ 
ticular  damage  were  made  from  testes  and  contained  a  V(‘ry  different  set 
of  impurities  from  the  material  used  here.  If  doses  of  18  units  ])er  day 
do  not  cause  testicular  damage  in  rats,  it  seems  unreasonable  to  suppose 
that  6  units  every  second  day  would  do  so  in  man. 

The  preparation  used  clinically  has  been  injected  repeatedly  into 
capons  over  a  period  of  a  year  aiul  a  half  and  the  birds  have  remained  in 
good  health.  Rats  receiving  doses  as  high  as  18  units  jier  day  for  six 
weeks  have  remained  in  good  health. 

Clinically  there  is  no  local  or  general  reaction  to  its  use.  e.xcept  occa¬ 
sionally  slight  malaise  after  the  first  injection,  but  this  has  been  absent 
snbse(|uently. 

CLIXIC.VL  RESULTS 

In  touching  ui)on  the  clinical  aspects  of  this  ju-oblem,  no  attempt 
will  be  made  to  review  previously  accumulated  clinical  data  relating  to 
diagnosis.  Observations  on  the  jiroblem  will  be  presented  by  citing  some 
of  the  cases  which  have  come  to  our  attention  in  which  a  deficiency  of  fhe 
hormone  could  be  demonstrafed  in  blood  and  urine.  An  attempt  has  been 
made  to  correlate  the  symptoms  and  clinical  findings  with  this  known  de¬ 
ficiency  and  to  present  the  observations  on  the  effects  of  specific  therajiy 
in  some  of  these  cases.  Cases  of  hypogonadism  considered  to  be  compli¬ 
cated  by  pituitai-y  deficiency  in  boys  are  not  included  in  this  r(*port. 

The  diagnosis  of  hypogonadism  in  castrates  is  obvious.  We  have  ob¬ 
served  eight  such  cases  in  adidt  males. 

Case  I.  A  Jew,  36  years  of  age,  was  seen  in  September,  1930.  About  two 
and  one-half  years  before  he  had  had  a  unilateral  orchidectomy  and  a  little 
more  than  a  year  later  the  remaining  testicle  had  been  removed  on  account  of 
tuberculous  orchitis.  At  the  time  of  his  first  operation  he  weighed  140  pounds 
and  there  were  no  signs  of  pulmonary  disease.  After  the  first  operation  he  had 
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felt  well,  had  worked,  had  gained  weight  and  had  had  normal  libido,  with  sexual 
intercourse  about  twice  weekly.  After  the  second  operation  he  had  normal  inter¬ 
course  twice  within  two  months.  Since  then  he  had  not  experienced  any  libido, 
and  had  had  no  erections  or  nocturnal  emissions.  The  penis  had  become  much 
smaller  since  operation. 

In  spite  of  much  loss  of  sleep  and  limited  diet  his  weight  had  increased  to 
165  pounds  when  he  came  to  the  Clinic.  The  fat  was  distributed  chiefly  in  the 
region  of  the  abdomen,  hips  and  breasts.  He  had  noted  no  change  in  the 
growth  of  his  beard.  The  patient  reported  that  the  growth  of  hair  on  his  body 
had  always  been  scant.  His  body  was  practically  hairless  except  for  scanty 
axillary  and  pubic  hair,  the  distribution  being  of  the  feminine  type.  Very  small 
sparse  hairs  were  noted  on  the  arms  and  legs;  the  growth  of  hair  on  the  head 
appeared  normal.  The  patient  had  noticed  that  his  skin  had  become  finer  in 
texture,  and  slightly  pale,  but  it  was  normally  moist.  He  had  become  very 
nervous  and  excitable;  severe  hot  flashes,  accompanied  by  sweats  had  occurred 
many  times  each  day.  He  felt  weak  and  tired  constantly.  He  complained  of 
headaches  and  dizziness  and  occasional  fainting  spells.  These  symptoms  no 
doubt  were  aggravated  by  much  loss  of  sleep  and  the  nervous  trauma  incident  to 
the  increasing  pain  in  the  perineum,  groins  and  back,  which  was  due  to  tuber¬ 
culous  prostatitis  and  seminal  vesiculitis.  He  had  developed  no  paresthesia,  and 
there  was  no  dryness  of  the  hair  or  nails.  There  was  no  edema  or  other  strik¬ 
ing  signs  of  hypothyroidism.  The  patient  seemed  dull,  somewhat  apprehensive, 
and  answered  questions  slowly. 

The  pulse  rate  was  76,  blood  pressure  1.34  systolic,  80  diastolic.  The  thyroid 
was  not  enlarged.  The  prostate  was  very  hard,  tender  and  its  size  was  about 
one-fifth  that  of  a  normal  gland;  no  fluid  could  be  expressed  from  the  prostate. 
The  scrotum  was  empty  and  the  penis  very  small. 

Repeated  assays  of  blood,  urine  and  spinal  fluid  showed  no  evidence  of  the 
presence  of  the  male  sex  hormone.  Roentgenograms  of  the  chest  and  of  the  sella 
turcica  revealed  no  demonstrable  lesion  or  abnormality.  The  basal  metabolic  rate 
was  minus  19  per  cent.  The  blood  count  was  normal  and  repeated  checks  have 
shown  no  monocytosis,  lymphocytosis  or  other  abnormality.  Except  for  the  occa¬ 
sional  presence  of  acid-fast  bacilli,  urinalyses  yielded  normal  findings.  There 
was  an  increased  amount  of  cholesterol  in  the  blood.  The  Friedman  test  was 
made  twice  with  the  same  results  on  each  occasion.  The  patient’s  urine  (24  cc.) 
was  injected  intravenously  in  divided  doses  into  a  rabbit  isolated  for  three  weeks. 
Forty-eight  hours  later  there  was  marked  redness  of  the  uterine  horns,  many 
follicles  and  young  corpora  lutea  were  present  and  ovulation  had  occurred. 
There  were  no  hemorrhagic  follicles.  From  this,  overproduction  of  anterior  pitu¬ 
itary  sex  hormones  may  reasonably  be  assumed.  Other  interesting  laboratory 
data  are  included  in  the  accompany  table  (Table  II). 
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Treatment  was  carried  on  intermittently  between  October,  1930,  and  De¬ 
cember,  1930,  and  was  discontinued  only  because  sufficient-  hormone  was  not 
available.  Between  August  28,  1931,  and  November  9,  1931,  the  patient  received 
6  bird  units  in  1  cc.  of  oil  intramuscularly  six  days  per  week. 

As  the  result  of  this  course  of  treatment  the  patient  became  less  nervous 
and  slept  better,  the  dizziness  and  weakness  decreased,  and  the  hot  flashes  were 
definitely  diminished  but  did  not  disappear  entirely.  He  felt  much  better  sub¬ 
jectively  and  wished  to  continue  treatment.  There  was  no  decrease  in  his  weight 
or  increase  in  growth  of  hair  during  this  time.  The  prostate  showed  a  ques¬ 
tionable  increase  in  size. 

Figure  2  shows  the  rate  of  excretion  of  androtin  in  this  man.  Two  assays 
immediately  preceding  treatment  showed  absence  of  the  hormone  in  the  urine. 


KIbui*-  ’J.  of  cxorotion  of  malo  sox  Iioi'iiiono  in  a  ('iiiiiu'li  roooivinfi  oxtract  from 

normal  nrim-. 


Twenty-four  bird  units  were  injected  in  one  dose  and  the  comb-growth  obtained 
from  extracts  made  from  twenty-four  specimens  on  the  following  days  are  indi¬ 
cated.  On  the  fourth  day  following  injection  no  hormone  could  be  detected  in 
the  urine. 

Treatment  has  been  given  intermittently  since  then  and  at  present  he  is 
being  given  6  bird  units  three  times  per  week.  Asthenia  and  fatigue  still  are 
present,  but  may  be  ascribed  partially  to  the  fact  that  he  gets  only  three  to 
four  hours’  sleep  each  night  on  account  of  severe  pelvic  pain. 

Case  II.  A  married  man,  aged  33,  had  had  a  bilateral  orchidectomy  for 
tuberculous  orchitis  in  1925.  Following  this  operation,  symptoms  and  signs  of 
pulmonary  tuberculosis  had  developed  but  since  1929  no  signs  of  activity  of  the 
pulmonary  disease  had  been  present.  After  the  operation  libido  was  greatly 
diminished  but  potence,  although  diminished,  persisted  and  he  had  been  capable 
of  intercourse  every  two  to  three  weeks.  He  had  a  normal  orgasm  except  that 
he  believed  that  ejaculation  did  not  occur.  There  had  been  considerable  atrophy 
of  the  penis.  A  short  time  after  his  operation  he  began  to  have  severe  hot 
flashes  associated  with  nervousness  and  sweating  and  fatigue;  these  occurred 
several  times  daily.  The  hair  on  his  head  seemed  normal  and  the  beard  showed 
a  questionable  retardation  of  growth.  He  said  that  previously  his  limbs  and 
trunk  were  hairy,  but  within  a  year  after  his  operation  his  body  hair  had  almost 
completely  disappeared,  except  for  a  few  short  hairs  about  the  nipples,  sparse 
axillary  and  scant  pubic  hair  which  had  assumed  a  feminine  type  of  distribu¬ 
tion.  The  skin  had  become  fine  in  texture  and  his  complexion  sallow.  Before 
1925  he  weighed  about  150  pounds.  Since  the  onset  of  tuberculosis  he  had 
gained  weight  steadily;  in  March,  1932,  he  weighed  174  pounds.  The  increased 
fat  was  distributed  chiefly  about  the  breasts,  abdomen  and  hips. 

Examination  revealed  a  bright  looking  young  man,  whose  skin  was  sallow, 
dry,  of  fine  texture  and  showed  very  fine  peculiar  wrinkles.  The  examination  of 
the  chest  showed  no  signs  of  tuberculous  activity.  He  had  a  palpable  diffuse 
goiter.  The  prostate  was  one-fourth  to  one-fifth  normal  size  and  was  flat  and 
solid,  but  not  hard.  It  was  not  tender,  and  vig«)rous  prostatic  massage  failed 
to  produce  any  secretion. 
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The  pulse  rate  was  80,  temperature  98.6°  Fahrenheit  and  the  blood  pres¬ 
sure,  120  systolic,  72  diastolic.  A  roentgenogram  of  the  chest  showed  signs  of 
old  pulmonary  tuberculosis.  Radiographic  examination  of  the  sella  turcica 
showed  nothing  abnormal.  The  visual  fields  were  normal.  The  basal  metabolic 
rate  was  minus  16  per  cent.  Urinalysis,  blood  counts  and  Wassermann  tests 
were  normal.  There  was  increased  glucose  tolerance.  Blood  sugar  estimations, 
fasting  and  following  the  administration  of  100  grams  of  glucose  orally  at  one- 
half,  one,  two,  three  and  four-hour  intervals  were  80,  116,  98,  82,  65,  75.  The 
chemical  analysis  of  the  blood,  including  determination  of  urea,  uric  acid,  cre- 
atinin,  non-protein  nitrogen,  chlorides,  calcium,  phosphorus,  cholesterol,  proteins, 
albumen,  and  globulin  gave  normal  findings  except  for  a  high  cholesterol  value, 
250  mgm.  per  cent. 

The  Friedman  test  was  positive,  showing  ripe  follicles,  ovulation,  and  cor¬ 
pora  lutea  hemorrhagica.  The  assay  of  blood  and  urine  failed  to  reveal  the 
presence  of  any  male  sex  hormone. 

Treatment  was  begun  March  4,  1932,  with  6  bird  units  of  androtin  every 
third  day.  The  patient  noted  an  increase  in  energy,  which  was  the  first  sign  of 
change.  The  nervousness  disappeared,  but  the  hot  flashes,  although  diminished, 
persisted  in  very  mild  form.  After  about  a  month  of  treatment  there  was  a 
marked  increase  in  libido  and  potence  and  sexual  dreams  occurred.  The  colcr 
of  the  skin  improved. 

On  April  29,  1932,  no  change  could  be  detected  in  the  size  of  the  prostate,  or 
in  the  amount  or  distribution  of  hair.  His  weight  was  175  pounds.  The  basal 
metabolic  rate,  on  this  date,  was  still  minus  16  per  cent.  The  only  definite 
change  in  blood  chemistry  was  a  reduction  in  blood  cholesterol  to  184  mgm.  per 
cent. 

The  other  six  eunuchs  examined  will  not  be  reported  in  detail  here.  The 
following  table  gives  some  indication  of  the  signs  and  symptoms  in  this  group. 
(Table  III.) 
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♦Partial  impotence. 


It  is  interesting  to  note  that  libido  and  potency  were  diminished  in  every 
case,  although  impotence  was  only  partial  in  two  of  the  cases.  The  presence  of 
atrophic  changes  in  the  skin  was  a  constant  feature  in  this  group,  the  skin 
being  of  very  fine  texture,  finely  wrinkled  and  of  a  sallow  color.  A  gain  in 
weight  occurred  in  seven  of  the  cases  and  it  is  possible  that  some  gain  in  weight 
could  have  occurred  in  the  other  case  and  have  been  forgotten  by  the  patient 
inasmuch  as  twenty-seven  years  had  elapsed  since  orchidectomy. 

The  results  of  the  Friedman  test  appear  to  indicate  a  definite  tendency  to 
pituitary  hyperfunction  in  this  group.  In  the  first  case,  many  follicles  appeared. 
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ovulation  had  taken  place  and  fresh  corpora  lutea  were  present,  but  no  hemor¬ 
rhagic  follicles  appeared.  In  the  second  case,  all  three  phenomena  occurred  and 
in  the  third  case,  ovulation  had  taken  place  and  although  no  fresh  corpora  lutea 
were  present,  hemorrhagic  follicles  were  seen.  ’ 

It  is  interesting  also  that  in  every  case  in  which  it  w'as  measured  there 
was  a  definite  decrease  in  the  metabolic  rate  of  all  these  patients,  except  those 
castrated  within  six  months. 

The  following  cases  are  examples  of  hypogonadism  in  the  adult  male.  They 
belong  to  a  group  of  19  patients  who  have  been  treated  within  the  past  year 
and  a  half.  All  of  these  men  presented  suggestive  symptoms  and  signs  of 
gonadal  hypofunction,  and  a  deficiency  of  the  male  sex  hormone  was  demon¬ 
strated  in  the  blood  or  urine  in  all  cases.  A  few  of  these  have  received  treat¬ 
ment  much  of  the  time  since  October,  1930,  and  some  for  only  a  few  weeks. 
Rather  than  try  to  draw  general  conclusions  from  an  analysis  of  a  small  group, 
actual  findings  are  presented  in  a  few  cases. 

Case  III.  A  man,  aged  29,  single,  complaining  of  impotence  and  nervous¬ 
ness  first  was  seen  September  4,  1931.  He  had  had  nocturnal  enuresis  until  he 
was  14  years  old.  The  patient  said  that  he  has  three  brothers,  all  of  whom 
have  moderately  hairy  bodies,  but  the  patient  had  very  little  hair  on  his  trunk. 
In  his  brothers,  puberty  had  appeared  when  they  were  13  to  14  years  of  age; 
in  the  patient  at  the  age  of  17.  His  voice  is  higher  than  his  brothers’;  they 
shave  daily,  and  he  shaves  only  every  second  or  third  day.  For  the  past  five 
years  erections  had  been  noted  only  once  every  second  or  third  month  and  there 
had  been  none  for  six  months  prior  to  examination.  Nocturnal  emissions  never 
had  occurred  more  than  once  in  five  or  six  months.  No  other  symptoms  sug¬ 
gestive  of  pituitary  or  other  disease  were  elicited. 

Examination  revealed  a  healthy  looking  male,  66  inches  in  height,  weighing 
144  pounds.  The  skeleton  and  skin  appeared  essentially  normal.  The  hair  was 
sparsely  distributed  on  the  body  but  pubic  hair  was  normal  in  distribution.  The 
penis  and  testes  seemed  normal  in  appearance  and  on  palpation.  The  prostate 
was  normal  in  size;  its  secretion  was  plentiful,  containing  a  few  pus  cells,  and 
many  lecithin  bodies,  but  no  sperms  were  seen.  The  roentgenogram  showed  the 
sella  turcica  to  be  normal.  The  blood  Wassermann  test  was  negative.  The 
chemical  analysis  of  the  blood  gave  normal  findings  except  for  an  increased  level 
of  cholesterol,  200  mgm.  per  cent.  The  glucose  tolerance  was  slightly  increased 
after  100  grams  glucose  by  mouth.  Blood  sugar  determinations  made  at  one- 
half,  one,  two,  three,  and  four-hour  intervals  gave  the  following  values  in  mgm. 
per  cent:  100,  141,  113,  116,  and  94.  The  basal  metabolic  rate  was  minus  9 
per  cent.  The  assay  of  blood  and  urine  for  male  sex  hormone  revealed  only  3 
mm.  comb  growth  in  each  of  two  reliable  birds  in  spite  of  the  fact  that  each 
bird  received  the  extract  from  a  forty-eight-hour  specimen  of  urine,  which  is 
approximately  normal  for  extracts  from  half  the  amount  of  body  fluids. 

Treatment.  Between  September  9,  1931,  and  October  8,  1931,  he  received  6 
bird  units  of  androtin  in  oil  daily.  His  weight  remained  stationary,  his  nervous¬ 
ness  diminished  very  little,  but  from  September  25th  he  noted  erections  daily. 
From  October  8  to  13  he  received  injections  of  aqueous  solution,  which  was 
shown  later  to  be  inactive,  and  during  this  time  one  erection  occurred.  October 
13  to  October  22  he  received  1  cc.  of  androtin  a  day.  Between  these  dates  erec¬ 
tions  occurred  daily.  Nocturnal  emissions  occurred  four  times.  His  nervous¬ 
ness  persisted  and  no  other  changes  were  noted.  On  October  22,  the  basal  meta¬ 
bolic  rate  was  plus  26  per  cent  and  the  glucose  tolerance  curve  was  normal.  No 
change  could  be  detected  in  the  prostate  and  no  spermatozoa  were  seen  in  the 
prostatic  secretion. 

Between  October  22  and  December  28  no  treatment  was  given.  Erections 
appeared  daily  and  nocturnal  emissions  about  once  in  ten  days.  On  November 
18  the  basal  metabolic  rate  was  minus  8  per  cent  and  blood  chemical  findings 
were  practically  the  same  as  on  admission.  The  blood  cholesterol  was  still  high. 
214  mgm.  per  cent.  During  this  time  no  change  in  the  size  or  the  amount  of 
secretion  from  the  prostate  was  noted.  December  28,  the  administration  of 
twelve  units  of  androtin  every  second  day  was  commenced  and  continued  until 
January  28.  On  December  30  the  basal  metabolic  rate  was  minus  9  per  cent. 

On  January  22,  1932.  the  prostate  was  thought  to  be  larger;  the  secretion 
was  profuse,  contained  much  lecithin,  an  occasional  pus  cell,  many  dead  sperms 
and  a  moderate  number  of  actively  motile  ones.  This  was  the  first  time  sperma¬ 
tozoa  had  been  seen  in  fluid  obtained  by  prostatic  massage. 

The  outstanding  results  of  treatment  appeared  to  be  marked  increase  in 
potency  and  increase  in  the  basal  metabolic  rate.  The  fact  that  after  repeated 
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prostatic  examinations,  sperms  were  found  only  after  treatment  may  or  may 
not  be  significant.  There  was  little  effect  on  the  nervous  symptoms  and  no 
change  in  weight  occurred. 

Case  IV.  A  man,  aged  35,  single,  came  to  the  Clinic,  October  6,  1931,  with 
the  complaints  of  impotence,  fatigue  and  nervousness.  He  had  developed  nor¬ 
mally  except  that  the  left  testis  had  been  in  the  groin  until  it  w'as  brought  down 
to  the  scrotum  by  operation  when  he  was  14  years  of  age.  Puberty  had  been 
normal.  Libido  was  normal  and  between  the  ages  of  19  and  23  he  had  had 
normal  intercourse  frequently  and  had  felt  well  generally. 

In  1919  libido  and  potency  had  gradually  diminished  and  disappeared.  Since 
that  time  he  remembered  having  only  one  erection.  During  the  past  five  years 
especially  he  had  felt  fatigued  and  weak,  somewhat  drowsy  and  depressed.  He 
also  had  had  frequent  spells  of  dizziness  in  which  he  felt  that  the  blood  rushed 
to  the  head.  The  most  annoying  symptom  had  been  the  lack  of  energy. 

There  has  been  no  gain  in  weight,  or  change  in  the  distribution  of  hair. 
There  were  no  symptoms  suggestive  of  pulmonary  or  thyroid  disease. 

Physical  examination  showed  that  his  height  was  64  inches,  and  his  weight 
140  pounds.  The  temperature  was  98.6°  F.;  the  pulse  rate,  68;  the  blood  pres¬ 
sure,  110  systolic,  80  diastolic.  There  was  no  evidence  of  goiter,  and  the  gen¬ 
eral  physical  findings  were  essentially  normal  except  for  slight  atrophy  of  the 
left  testis.  The  penis  was  normal,  the  prostate  was  of  normal  size  and  con¬ 
sistency  and  the  prostatic  fluid  contained  a  few  prostatic  cells,  no  white  blood 
cells,  and  a  few  non-motile  spermatozoa. 

Special  examinations  of  the  eyes,  of  the  nose  and  throat  and  of  the  ves¬ 
tibular  apparatus  and  complete  neurologic  examination  gave  normal  findings. 
Roentgenographic  examination  of  the  skull  revealed  an  abnormally  large  sella 
turcica.  An  encephalogram  ruled  out  the  possibility  of  the  presence  of  a  pitu¬ 
itary  tumor.  Urinalyses,  blood  counts,  and  blood  Wassermann  were  normal. 
The  basal  metabolic  rate  was  minus  13  per  cent.  Assay  of  the  blood  for  male 
sex  hormone  revealed  none. 

The  glucose  tolerance  was  normal  and  the  blood  cholesterol  was  187  mgm. 
per  cent. 

Treatment.  A  factor  of  pituitary  deficiency  was  suspected  and  the  patient 
was  given  the  gonad-stimulating  hormone  from  pregnancy  urine  in  the  form  of 
Antuitrin-S,  100  units  per  day  for  six  days  a  week,  from  October  19  to  Novem¬ 
ber  20.  During  this  time  he  noted  some  increase  in  strength  and  bodily  vigor 
but  no  increase  in  potency.  Examination  of  the  prostate  showed  no  changes; 
no  sperms  were  noted.  The  basal  metabolic  rate  was  still  low,  minus  16  per  cent. 

November  31,  1931,  the  administration  of  Antuitrin-S  was  discontinued  and 
male  sex  hormone  in  the  form  of  androtin,  12  bird  units  in  2  cc.  of  oil,  was 
given  three  times  per  week  until  December  31.  On  December  3  an  erection 
occurred,  tbe  second  experience  in  twelve  years,  tbis  recurred  on  the  8th  and 
from  December  14,  partial  or  complete  erections  occurred  almost  daily.  Several 
nocturnal  emissions  also  occurred.  Bodily  vigor  was  markedly  increased,  the  diz¬ 
ziness  and  flashes  of  heat  disappeared,  and  the  patient  felt  better  than  for 
many  years.  On  December  14  a  few  slightly  motile  sperms  were  seen  in  the 
prostatic  smear. 

Since  January  1  the  dose  has  been  reduced  to  6  bird  units  twice  a  week  and 
on  January  22  many  actively  motile  sperms  were  found  in  fluid  obtained  by 
prostatic  massage.  At  the  present  time  the  patient  is  relieved  of  all  his 
symptoms. 

On  April  8,  1932,  the  basal  metabolic  rate  had  risen  to  minus  5  per  cent  and 
the  cholesterol  had  decreased  to  167  mgm.  per  hundred  cubic  centimeters  of 
blood.  Other  laboratory  examinations  showed  completely  normal  findings. 

Case  V.  On  May  15,  1931,  a  single  man,  35  years  of  age,  came  to  the 
Clinic  because  his  sexual  potency  had  been  diminishing  for  two  years  and  had 
been  completely  absent  for  six  months.  Libido  was  still  present  but  greatly 
diminished.  For  several  months  he  had  had  hot  flashes  three  or  four  times  each 
week.  He  complained  of  feeling  dull  and  of  having  no  energy.  During  the  last 
two  years  he  had  gained  40  pounds  in  weight,  much  of  it  about  the  abdomen. 
The  hair  on  his  head  and  his  beard  remained  normal,  but  the  hair  on  the  trunk 
had  become  sparse.  He  had  had  gradually  increasing  generalized  headaches  for 
two  years. 

He  was  a  stout  man  of  dull  appearance.  His  height  was  62  inches  and  his 
weight  164  pounds.  The  breasts  were  large  and  the  abdomen  protuberant. 
There  was  no  hair  on  the  trunk  except  a  few  sparse  hairs  about  the  nipples,  a 
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few  sparse  axillary  hairs  and  a  female  escutcheon  of  pubic  hair.  The  skin  was 
fine  and  slightly  pale.  The  thyroid  gland  was  not  enlarged.  The  penis  was 
small,  the  testes  normal  to  palpation  and  the  prostate  seemed  normal  in  size  and 
consistency.  The  prostatic  secretion  was  plentiful  with  much  lecithin  and  one 
to  five  pus  cells  per  high  power  field,  but  no  spermatozoa  were  seen.  Visual 
fields  and  ophthalmoscopic  examination  showed  no  abnormality.  Roentgeno- 
graphic  examination  showed  that  the  size  of  the  sella  turcica  was  increased,  but 
the  roentgenologists  did  not  believe  that  this  indicated  the  presence  of  a  tumor. 
The  blood  pressure  was  100  systolic,  72  diastolic.  The  basal  metabolic  rate  was 
minus  12  per  cent.  Urinalysis,  blood  counts,  and  the  blood  Wassermann  test 
yielded  normal  findings.  The  glucose  tolerance  was  slightly  abnormal,  showing 
the  following;  fasting,  71;  one-half  hour,  176;  one  hour,  267;  two  hours,  252; 
three  hours,  91;  and  four  hours,  61.  The  level  of  cholesterol  in  the  blood  was 
180  mgm.  per  cent.  Other  chemical  tests  of  the  blood  showed  normal  values. 
The  Friedman  test  indicated  the  presence  of  the  gonad  stimulating  hormone. 
An  assay  of  the  blood  and  urine  showed  that  the  amount  of  testicular  hormone 
was  decreased.  Extracts  of  the  blood  gave  no  growth  on  two  tests,  but  3  mm. 
growth  was  produced  by  extract  from  a  24-hour  specimen  of  urine  on  one  occa¬ 
sion,  none  on  another. 

Treatment.  Between  March  18  and  April  9,  the  patient  received  androtin 
(6  units  in  1  cc.  of  oil)  every  second  day  with  no  noticeable  improvement.  On 
April  9  the  headache  was  improved  and  the  patient  felt  more  energetic  and 
noted  a  partial  erection.  From  this  date  until  April  22  he  received  12  units 
twice  each  week.  On  April  19  the  patient  was  euphoric,  and  said  that  he  felt 
strong,  energetic  and  warmer  than  before  this  treatment  was  started.  The  hot 
flashes  had  disappeared,  the  headaches  had  diminished,  and  an  erection  appeared 
almost  daily  and  at  times  was  complete.  Nocturnal  emissions  had  occurred 
twice.  However,  the  prostate  showed  no  change  and  examination  of  a  prostatic 
smear  showed  no  sperms. 

The  basal  metabolic  rate  was  minus  11  per  cent  on  April  23,  and  a  second 
test  gave  the  same  result.  On  May  4,  the  basal  metabolic  rate  was  minus  1 
per  cent  and  on  a  second  test,  minus  5  per  cent.  The  glucose  tolerance  curve 
w’as  as  follows:  fasting,  90;  one-half  hour,  175;  one  hour,  248;  two  hours.  200; 
three  hours,  78;  and  four  hours,  75.  There  was  essentially  no  change  in  the 
chemical  findings  in  the  blood. 

Case  17.  A  man,  aged  38,  married  since  1930,  had  been  normal  sexually 
until  after  repeated  bilateral  hernia  operations  in  1928  and  1929.  After  this  he 
had  lost  libido  and  potency  and  had  become  less  energetic.  The  growth  of  his 
beard  was  retarded  and  he  had  lost  much  hair  from  his  arms,  legs  and  trunk. 
He  complained  also  of  hot  flashes. 

The  prostate  was  smaller  than  average,  yielding  scant  secretion.  The  sefla 
turcica  appeared  normal  in  the  roentgenogram.  The  basal  metabolic  rate  was 
minus  10  per  cent.  The  blood  Wassermann  was  negative.  The  glucose  toler¬ 
ance  curve,  urinalysis  and  blood  chemical  analyses  were  normal  except  for  th-' 
amount  of  cholesterol  which  was  353  mgm.  per  cent.  The  as-ay  of  the  blood 
and  urine  indicated  a  deficiency  of  the  testicular  hormone. 

Treatment  with  androtin,  1  cc.  (6  bird  units)  every  second  day  was  begun 
on  February  16,  1932.  On  March  4  a  nocturnal  emission  occurred  for  the  first 
time  since  1928.  On  March  5,  normal  intercourse  was  accomplished  for  the  first 
time  since  marriage.  The  patient’s  energy  has  increased  and  sexual  potency 
has  persisted. 

Case  V’.  A  married  man,  aged  35,  consulted  us  because  of  sudden  nocturnal 
attacks  of  nervousness,  extreme  sense  of  heat  and  palpitation,  followed  by  pro¬ 
fuse  perspiration.  These  attacks  occurred  almost  every  night  and  led  to  con¬ 
siderable  loss  of  sleep.  For  two  years  libido  and  potence  had  diminished.  There 
was  no  history  of  testicular  injury  and  there  had  been  no  change  in  weight  or 
in  the  growth  of  the  hair.  There  were  no  other  symptoms  suggesting  thyro'd 
or  pituitary  disorder. 

The  basal  metabolic  rate  was  plus  3  per  cent.  The  levels  of  urea  uric  acid, 
creatinin,  calcium,  phosphorus,  cholesterol,  and  serum  proteins  in  the  blood  were 
normal.  Radiographic  examination  of  the  sella  turcica  showed  no  abnormality. 
The  assay  of  the  blood  for  testicular  hormone  showed  1  mm.  growth  in  each  of 
two  birds,  and  of  the  urine  gave  no  growth  in  either  of  two  birds. 

During  the  two  months  of  treatment  with  6  units  of  androtin  everv  third 
day  attacks  of  heat  and  palpitation  occurred  infrequently  at  first  and  not  at  all 
for  one  month.  Potency  has  increased  slightly. 
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Case  VI.  An  unmarried  man,  aged  44,  had  had  a  severe  Neisserian  infec¬ 
tion  when  he  was  20,  which  had  produced  a  chronic  prostatitis  and  posterior 
urethritis  requiring  treatment.  Libido  and  potency  had  been  normal  until  he 
was  about  37.  For  five  years  impotence  had  increased  steadily  and  for  one  year 
sexual  activity  had  been  possible  only  at  intervals  of  one  or  two  months.  For 
two  years  he  had  had  sudden  flashes  of  heat  accompanied  by  nervousness  and 
perspiration  several  times  daily.  He  had  noted  no  gain  in  weight,  change  in  the 
distribution  of  hair,  or  atrophy  of  the  penis  or  prostate.  The  roentgenogram  of 
the  skull  showed  no  change  in  the  sella  turcica.  The  basal  metabolic  rate  was 
minus  4  per  cent.  Blood  counts,  urinalysis  and  the  values  for  uric  acid,  creatinin, 
non-protein  nitrogen,  chlorides,  calcium,  phosphorous  and  serum  proteins  in  the 
blood  were  normal.  Tolerance  for  glucose  was  slightly  increased:  fasting,  98; 
one-half  hour,  133;  one  hour,  118;  two  hours,  84;  three  hours,  78;  four  hours, 
68.  Assay  for  testicular  hormone  showed  it  to  be  absent  in  blood  and  urine 
on  one  occasion,  but  was  present  in  the  urine  on  a  second  test. 

Treatment  consisted  of  6  units  of  androtin  three  times  weekly  during  one 
month,  which  resulted  in  a  marked  reduction  in  hot  flashes  and  nervousness  and 
a  questionable  increase  in  potence. 

Case  VII.  A  married  man,  aged  35,  for  nine  years  had  had  gradually  in¬ 
creasing  impotence,  accompanied  by  loss  of  energy  and  strength.  This  had 
worried  him  considerably. 

The  penis  and  testes  appeared  normal;  the  prostate  was  small  and  firm,  and 
the  prostatic  secretion  was  very  difficult  to  obtain,  but  on  examination  was  nor¬ 
mal.  The  uninalysis  and  blood  counts  were  normal.  The  Wassermann  test  was 
negative.  The  sella  turcica  appeared  normal  in  the  roentgenogram.  The  basal 
metabolic  rate  was  minus  9  per  cent.  There  was  increased  glucose  tolerance: 
fasting,  77;  one-half  hour.  104;  one  hour,  84;  two  hours,  57;  three  hours.  56  and 
four  hours,  46.  Assay  of  the  blood  and  urine  for  testicular  hormone  was  not 
made.  However,  the  patient  was  given  a  course  of  treatment  with  androtin.  He 
has  not  returned  to  the  Clinic,  but  a  letter  from  his  physician,  written  on  No¬ 
vember  17,  1931,  stated:  “He  has  had  sixteen  injections,  1  cc.  each,  and  feels 
much  better.  He  is  more  alert,  more  active  and  is  not  half  as  depressed  as  he 
was.  He  had  been  worrying  for  a  long  time  about  his  impotency.”  And  on 
March  28,  1932,  a  second  note  from  his  physician  said  that  he  had  progressed 
nicely  for  five  months  but  was  having  a  little  difficulty  and  w'ould  like  to  have  a 
further  supply  of  the  extract. 

COM  MEXT 

The  fihove  easi  s  serve  to  deinonstnite  the  type  of  ease  in  whieh  a  diag¬ 
nosis  of  hyjiogonadism  has  been  reaehed  and  some  of  tin*  effeets  of  treat¬ 
ment  to  date.  Androtin  was  the  only  nu'dieation  used  except  in  the  easi* 
cited  in  whieh  preliminary  treatment  with  Antnitrin-S.  was  administered. 
Some  degree  of  imiirovement  has  been  noted  in  all  eases  in  which  there 
were  suggestive  sions  and  syni|)toms  together  with  a  measurable  defieieiiey 
of  the  hormone.  The  patients  with  the  milder  detieieneies  have  seemed  to 
receive  the  greatest  symjitomatie  benefit,  some  being  entirely  symptom- 
free  after  treatment.  In  eases  in  whieh  no  gonadal  insufficiency  was  dem¬ 
onstrated  or  in  whieh  a  defieieiiey  was  known  not  to  exist,  the  results  of 
treatment  with  androtin  have  been  indefinite  or  negative. 

The  method  of  assay  has  been  found  useful  in  determining  those  eases 
in  whieh  gonadal  defieieiiey  was  not  a  faetor  in  the  iirnduetion  of  symp¬ 
toms.  In  one  sueh  ease  iiiiiiotenee  had  followed  reseetion  of  the  reetum 
for  eareinoiiia,  in  another  it  had  followed  eordotoiiiy  whieh  had  been  per¬ 
formed  for  intraetable  pain.  In  both  eases  normal  testicular  activity  was 
j  demonstrated. 
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Four  patients  were  treated  because  of  impotence  alpne.  In  two  of 
these  no  assay  was  made  and  in  two  cases  assays  revealed  a  normal  amount 
of  the  hormone  in  blood  and  urine.  In  two  of  these  patients  there  was 
questionable  improvement  and  in  two  there  was  no  change. 

One  patient  complaining  of  premature  ejaculation  was  treated  with¬ 
out  relief.  In  one  patient  who  was  shown  to  have  normal  testicular  activ¬ 
ity,  there  was  sexual  perversion  accompanied  by  neurocirculatory  asthenia 
which  did  not  respond  to  treatment  with  androtin  administered  for  three 
weeks. 

In  one  case  puberty  was  not  complete  at  the  age  of  20  and  Froelich’s 
syndrome  had  been  diagnosed  at  the  age  of  13.  Extracts  of  24-hour  urine 
specimens  produced  a  comb  growth  of  3  and  4  millimeters.  A  boy,  14 
years  of  age,  was  suspected  of  having  hypogonadism  becaiise  he  had  very 
few  signs  of  puberty  and  his  body  ])roj)ortions  were  suggestive,  the  span 
being  greater  than  the  height.  However,  his  iirine  contained  large  amounts 
of  the  hormone.  In  other  cases  diagnosed  clinically  as  jutuitary  deficiency, 
assay  of  the  blood  and  urine  has  shown  an  accouq)auyiug  gonadal  de¬ 
ficiency. 

Psychic  factors  must  be  kej)t  in  mind.  In  all  cases  we  avoided  en¬ 
couraging  the  patient  so  that  physiologic  changes  might  be  more  accu¬ 
rately  evaluated.  That  the  psychic  factor  is  extremely  important  was 
illustrated  by  two  patients  who  complained  of  partial  imjiotence.  When 
these  patients  were  told  that  they  were  normal  physically  and  that  the 
blood  and  urine  showed  a  normal  amount  of  testicular  hormone,  the  iin- 
l)otence  disajipeared. 

SUMM.\RY 

1.  The  methods  and  results  of  assay  of  250  s])ecimeus  of  body  fluid 
for  testicular  hormone  by  tbe  capon  method  are  outlined. 

2.  The  diagnosis  of  hypogonadism  is  discussed  by  i)reseutation  of 
case  histories  of  two  eunuchs  and  a  synopsis  of  findings  in  six  others. 

3.  Of  a  group  of  19  cases  of  hyi)ogonadism  treated  by  standardized 
testicular  hormone  ( Androtin  1  the  I’esults  in  seven  cases  are  cited.  The 
most  definite  demonstrable  changes  following  treatment  seem  to  be  a  com¬ 
mon  tendency  (1)  to  a  rise  in  basal  metabolism,  (2)  to  a  fall  in  the  level 
of  blood  cholesterol  and  (3)  to  recovery  of  testicular  hormone  from  the 
urine  after  its  administration. 

In  some  cases  motile  spermatozoa  have  been  found  in  fluid  obtained 
by  prostatic  massage  after  treatment,  where  none  were  found  before. 

Common  symptomatic  changes  following  treatment  have  been  increase 
in  sexual  potence,  decrease  in  vasomotor  and  nervous  disturbances,  increase 
in  frequency  of  nocturnal  emissions  and  increased  energy. 

4.  Types  of  eases  in  whicb  the  treatment  has  failed  are  indicated 
briefly. 
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5.  The  value  of  the  method  of  assay  as  an  aid  in  the  ditfereiitial 
diagnosis  of  hypof?oiiadism  is  discussed. 
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SOME  CIIRONK’  EFFECTS  OF  THE  ANTERIOR  IMTl  ITARY  SEX 
HORMONE  ON  THE  WEIGHTS  OF  BODY,  OVARIES,  CTERCS, 
PITCITARY  AND  ADRENAL  GLANDS 

FREDERICK  E.  EMERY 
Department  of  Physiology,  University  of  Buffalo 
BUFFALO 

In  m-tnit  yoyrs  a  groat  stimulus  has  hoou  given  to  resoaivh  on  the 
l>rol)lems  relating  to  the  physiology  of  reproduetion  l>y  the  discovery  of  a 
hormone  in  the  anterior  pituitary  gland  which  acts  on  the  gonads.  The 
original  observations  of  Zondek  and  Asehheim  (li)27^  and  Smith  and 
Engle  (1927)  gave  undisputed  evidence  of  ovarian  growth  and  follicidar 
development  in  immature  and  adult  rats  following  pituitary  implants. 
These  results  have  been  confirmed  in  many  species  of  animals  by  grafts, 
extracts,  urine  and  blood  serum.  The  positive  test  in  the  immattire  mouse 
or  rat  is  very  detinite  as  seen  by  enlargement  of  the  ovaries  with  follicles 
distended  or  haemorrhagic,  enlarged  uterus,  vaginal  orifice  oj)en  and  corni- 
fied  cells  in  the  vaginal  smears.  To  c'htain  this  information,  the  animals 
are  usually  sacrificed  within  a  few  days  after  the  test  is  started.  The 
rxperiments  imported  in  this  paper  deal  with  a  chronic  or  delayed  etfect 
of  the  anterior  j)ituitary  sex  hormones  on  the  weight  of  the  several  organs 
studied. 

.MATERIALS  AND  .METHODS 

The  animals  used  were  from  a  colony  of  albino  rats  that  have  been 
kept  in  this  laboratory  for  several  years.  The  donors  were  for  the  most 
jmrt  males,  castrated  when  about  six  weeks  old  and  with  an  average  widglit 
of  175  grams  when  killed  for  grafting.  Two  pituitary  glands  were  im¬ 
planted  in  the  muscles  of  25-day-old  recipients  weighing  35  to  40  grams 
on  each  of  two  consecutive  days.  The  operation  Avas  a  modification  of  that 
used  by  Smith  and  Engle  (1927).  The  tissue  was  jilaced  in  jiockets  made 
in  the  muscles  of  the  hind  legs  of  the  recipient  rats  under  ether  anaes¬ 
thesia.  Reasonable  care  was  given  to  sterilization  of  the  instruments  and 
the  operative  field,  as  well  as  obtaining  the  pituitaries  in  a  sterile  manner. 
The  control  animals  were  of  the  i-ame  size,  and.  when  available,  litter  mates 
to  the  grafted  animals  were  used,  although  this  precaul  ion  seems  to  be 
unnecessary  in  these  exiieriments.  The  grafted  and  conti-ol  rats  were  kept 
in  the  same  cage  and  fed  a  ground  grain  mixture,  cod  liver  oil  and  green 
food — a  diet  we  have  used  in  growth  and  breeding  exjieriments  for  some 
time  with  satisfaedory  results. 

BODY  WEIGHT 

Several  investigators  (Wiilzen,  1916;  Evans,  1924;  Putnam,  et  al., 
1928,  and  Johnson  and  Sayles,  1929)  have  shown,  beyond  doubt,  a  hor- 
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mone  in  the  pituitary  g:laiid  for  body  growth  as  demonstrated  by  feeding 
hypophyseal  substance  and  also  in  animals  injected  with  extracts.  The 
experiments  reported  hei-e  were  not  outlined  to  bring  out  the  effect  of  the 
growth  hormone  and,  therefoi-e,  are  probably  worthy  of  consideration 
only  in  comparison  with  the  recent  work  of  Botchkareff  and  Preohrajensky 
(1930).  They  found  that  amounts  of  pituitary  extract  sufficient  to  cause 
marked  growth  of  the  sex  organs  were  without  effect  on  the  growth  of 
young  rats  and  concluded  that  their  extract  did  not  contain  the  growth 
hormone.  The  data  herein  also  confirm  their  results  on  body  weight.  The 
experimental  animals  in  this  series  had  been  given  two  castrated  male 
pituitary  glands  on  the  25th  and  26th  daj-s  of  age.  Without  further 
treatment,  these  animals  were  continued  under  observation  for  a  period  of 
ten  months  and  fretpient  body  weights  recorded.  The  fact  that  there  was 
no  noticeable  effect  on  growth  does  not  mean  that  the  growth  hormone  was 
not  jjresent.  These  experiments  do  clearly  show  that  the  amount  of  im¬ 
planted  pituitary  tissue  necessary  to  cause  marked  growth  of  the  repro¬ 
ductive  tract  (Table  1)  does  not  cause  a  noticeable  change  in  body  weight. 


TABLE  1 

Average  weights  of  body  in  grams;  ovaries,  uterus,  and  pituitary  gland  in 
milligrams  of  controls  and  of  rats  given  implants  of  two  castrated  male  rat 
pituitary  glands  on  the  25th  and  26th  days  of  age. 

Days  after  last  implant  -r26=age  of  rats. 

Figures  represent  average  of  four  rats. 


Killed 

Days 

Implanted  Jlecipients 

Killed 

Controls 

.\fter  Last 

.\(;e  in 

Implant 

Ovaries 

Uterus 

Pituitary 

Body 

Days 

Ovaries 

Uterus 

Pituitary 

Bwly 

2  days 

79 

99 

3.0 

46 

28 

14.0 

34 

3.0 

47 

4  days 

no 

120 

3.0 

50 

30 

15.0 

35 

3.0 

52 

8  days 

145 

160 

3.0 

60 

34 

15.0 

41 

3.0 

64 

12  days 

KH 

211 

3.5 

55 

38 

15.5 

40 

3.5 

.58 

16  days 

115 

141 

3.8 

68 

42 

16.0 

49 

3.5 

70 

20  days 

129 

263 

3.5 

91 

46 

15 . 5 

37 

3.9 

70 

24  days 

70 

1.53 

4.5 

82 

.50 

21.0 

93 

3.9 

77 

28  days 

70 

no 

4.4 

So 

.54 

18.0 

72 

3.7 

86 

36  days 

43 

100 

3.8 

78 

62 

18.0 

44 

3.8 

76 

44  days 

35 

109 

3.7 

78 

70 

27.0 

65 

3.7 

79 

52  days 

52 

128 

4.8 

98 

78 

25.0 

84 

4.1 

96 

60  days 

53 

100 

4.5 

128 

86 

30.0 

1.50 

4.8 

10.5 

68  days 

57 

159 

6.6 

123 

94 

49.0 

255 

8.8 

128 

76  days 

48 

1.59 

7.0 

130 

102 

42.0 

151 

7.0 

140 

WEIGHT  OF  OVARIES 

The  changes  pi'oduced  in  the  ovaries  either  by  pituitary  implants 
(Smith  and  Engle,  1927),  pituitary  extract  (Evans,  1924;  Claus.  1931; 
Fevol,  et  al.,  1931),  the  placental  preparation  as  developed  by  Collip 
(1930),  the  pregnant  test  of  urine  (Aschheim,  1930),  or  the  blood  test  of 
Cole  and  Hart  (1930)  are  all  associated  with  follicular  growth  and  usually 
corpora  lutea  development.  Such  changes  bring  about  an  increase  in 
weight  of  the  ovaries  which  have  been  studied  in  a  few  eases  over  long 
l»eriods  in  animals  treated  daily  with  extracts  in  connection  with  body 
growth  exjieriments  (Evans,  1924;  Johnson  and  Sayles.  1929,  and  Botch- 
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kareft'  and  Preobrajensky,  1980).  The  writer  has  not  found  any  report 
dealing  with  the  weight  of  the  ovaries  many  days  or  weeks,  following  treat¬ 
ment  of  short  duration  with  the  sex  hormone  of  the  hypophysis. 

The  approximate  minimal  amount  of  implanted  pituitary  tissue  nec¬ 
essary  to  excite  the  sex  organs  of  an  immature  rat  was  found  to  he  ahont 
one  jntuitary  of  an  adidt  male  rat.  Immature  rats  thus  treated  at  25 
days  of  age  were  in  oestrus  about  four  days  later,  the  uterus  was  enlarged 
and  the  ovaries  weighed  20  milligrams  compared  to  15  milligrams  for  nor- 
)iial  luitreated  rats  of  the  same  age  The  ovaries  remained  at  this  weight 
for  a  few  days  and  then  gradually  approached  or  fell  slightly  below  the 
w(‘ight  of  the  controls  (Fig.  1).  Although  there  was  no  prolonged  effect 


I'isur<>  1.  WeiKlit  of  ovarios.  Upper  curve:  rats  given  implants  of  two  castrated  male 
pituitary  glands  at  'J.'*  and  lltt  days  of  age.  I.ower  curve :  normal  controls.  Short  curve : 
rats  given  implaint  of  one  adult  male  pituitary  at  20  days  of  age.  Ordinates,  milligrams 
weight ;  abscissa,  days  after  operation. 


on  ovarian  weight  when  one  male  pituitary  was  implanted,  this  does  not 
mean  that  the  ovaries  of  these  animals  return  to  normal  function  in  a  few 
days.  There  seems  to  be  an  after  effect  on  the  ovary  or  the  uterus  which 
appears  to  retard  further  oestrus  cycles  for  some  time.  If  the  recipients 
(rats  receiving  one  male  pituitary  implant  at  25  days  of  agef  were  again 
treated  with  a  liminal  amount  of  tissue,  as  one  adult  male  or  four  adult 
female  pituitaries,  there  was.  in  most  cases,  a  further  increase  in  ovarian 
weight  but  cornified  cells  were  usually  not  present  in  the  vaginal  smears. 

When  the  initial  dose  of  the  hormone  was  large,  as  when  two  castrated 
male  rat  pituitaries  were  grafted  into  immature  rats  on  the  25th  and  again 
on  the  26th  day  of  age,  the  ovarian  weight  sharply  increased  and  at  the 
end  of  about  12  days  reached  a  weight  of  162  milligrams  in  the  experi¬ 
ment  shown  in  Figure  1.  After  the  12th  to  20th  day,  the  ovaries  began 
to  diminish  in  size,  first  rapidly,  then  more  slowly,  but  remained  above 
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the  controls  until  the  latter  reached  sexual  maturity  (Fij;.  1).  If  these 
animals  were  ag:ain  subjected  to  potent  pituitary  imidants,  the  ovaries 
were  prreatly  enlarged,  as  shown  in  series  C,  Table  2,  and  not  one  of  them 
showed  cornified  cells  in  the  vaginal  smears.  It,  therefore,  seems  that  the 
greater  potency  of  the  initial  implants,  the  greater  the  disturbance  in  the 
reproductive  tract  and  the  more  difficult  it  becomes  to  produce  oestrus. 

It  is  interesting  that  the  rats  with  the  intuitary  implants  iisually 
again  came  into  oestrus  at  about  the  time  the  controls  became  sexually 
mature,  and  while  the  ovaries  were  still  much  heavier  than  those  of  the 

TABLE  2 

Body  weight  in  grams;  other  weights  in  milligrams. 

Age=age  when  killed. 

Two  castrated  male  pituitary  glands  implanted  on  days  indicated. 

Six  to  ten  rats  in  each  series.  All  figures  averages. 


Series 

Age 

Ihaiy 

Ovaries 

Fterus 

Pituitary 

Adrenals 

Age  When  Implants  Oiven 

A 

43 

10 

30 

3.7 

17.7 

Norntals 

n 

43 

0.i 

12.') 

17.5 

3.0 

20.8 

25th  and  2(ith  flays. 

c 

43 

fi.j 

22S 

3(i0 

4.0 

20.2 

25th  and  2(>th,  also  3Sth  and 
39th  days. 

n 

43 

120 

110 

4.0 

18.. 5 

.38th  anti  39th  tlays. 

controls.  At  that  time — 60  to  80  days  of  age — the  oestrus  cycles  were 
irregular  in  the  experimental  rats  and  cycles  of  5  to  6  days  in  length  were 
more  uncommon  than  in  normal  rats. 

The  weight  curve  of  the  ovaries  of  rats  treated  with  pregnant  human 
urine  and  blood  serum  are  shown  in  Fig.  2.  The  ovarian  weights  again 
remain  higher  than  the  controls  for  .some  weeks  following  treatment.  The 
response  in  weight  of  the  ovary  in  immature  rats  following  the  injection  of 


Figure  2.  Curve  of  ovnrinn  weights.  T'pper  curve  :  rats  injecte<l  with  two  cul)ic  centi¬ 
meters  of  pregnant  liuman  urine  Uaiiy  for  four  days  beginning  at  20  days  of  age.  Middle 
curve  :  rats  receiving  tlve  cultic  centimeters  of  castrated  mate  rat  serum  for  four  days  begin¬ 
ning  at  20  days  of  age.  Lower  curve  :  normals.  Abscissa,  alwve,  age  In  days  ;  abscissa,  1k>1ow, 
days  after  vagina  opened.  Ordinates,  milligrams  weight. 


68 


ANTERIOR  PITUITARY  SEX  HORMONE 


castrated  rat  serum  is  more  variable  than  when  pituitary  grafts,  extract, 
or  urine  are  used.  This  may  he  due  in  part  to  the  length  of  time  the 
donors  are  castrated;  at  least,  in  the  eases  previously  reported  (Emery, 
1982),  when  ovaries  weighing  100  milligrams  were  produced  hy  injecting 
serum,  the  donors  had  been  castrated  more  than  six  months  and  at  about 
40  days  of  age.  In  recent  experiments,  using  the  same  test,  80  ec.  of  serum 
injected  into  an  immature  rat  in  doses  of  5  cc.  daily,  hut  with  serum  of 
donors  castrated  three  to  eight  weeks,  the  ovaries  have  varied  from  12  to 
50  milligrams  in  weight. 


WEIGHT  OF  FTERUS 

The  growth  of  the  uterus  following  pituitary  grafts  was  in  relation 
to  the  amount  of  pituitary  tissue  implanted.  When  four  castrated  jiitu- 
itary  glands  were  implantc'd  into  each  recipient,  the  uterus  increased  in 
these  experiments  to  a  mean  weight  of  268  milligrams  on  the  20th  day 
following  the  last  implant,  while  the  uterus  of  the  controls  weighed  87 
milligrams.  Although  the  uterus  varies  greatly  in  size  in  both  normal  and 
grafted  animals,  these  figures  do  show  (Table  1)  that  the  uterus  incri'ases 
in  size  for  two  or  three  weeks  following  the  grafts  and  then  decreases.  At 
the  age  of  about  85  days  and  older,  the  uterus  of  the  gi'afted  and  control 
rats  are  similar  in  weight,  and  hy  this  time  the  weights  are  less  significant 
in  both  groups  due  to  the  oestrus  cycles. 

WEIGHT  OF  THE  PITFITARY  GLAND 

The  weights  of  the  pituitary  glands  of  the  recipients  in  experiments 
where  a  total  of  four  castrated  male  pituitaries  were  imjdanted  at  25  and 
26  days  of  age  and  no  further  implants  made,  have  been  compared  to  the 
controls  of  the  same  experiment.  About  50  sueh  pairs,  taken  from  the 
data  shown  in  table  1,  have  been  studied  and  no  significant  difference 
found  between  the  weight  of  the  pituitary  in  experimental  and  control 
animals.  In  other  implant  experiments  of  a  similar  kind  (table  2),  the 
results  confirm  this.  In  animals  given  more  freipient  treatment,  either 
with  pituitary  extract  or  in  the  regrafting  experiments  shown  in  series 
r,  table  2,  the  pituitary  glands  tend  to  be  slightly  heavier  than  those  of 
the  controls.  Analysis  of  the  data  showed  the  mean  difference  was  four 
times  the  probable  error  of  the  difference.  Due  to  the  small  number  of 
rats  in  this  series,  these  signifieant  results  may  best  be  considered  doubtful. 

WEIGHT  OF  THE  ADRENALS 

In  these  experiments,  the  adrenal  glands  did  not  show  an  increase  in 
weight  when  small  doses  of  pituitary  substance  were  given  either  as  im¬ 
plants  or  as  extract.  Smith  and  Engle  (1927)  also  failed  to  get  enlarge¬ 
ment  of  the  adrenals  with  pituitary  implants.  However,  when  potent 
preparations  were  given  either  as  extracts  or  pituitary  implants  from  cas- 
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trated  animals,  there  was  some  enlargement  of  the  adrenals  after  several 
days  or  weeks  following  the  treatment.  In  table  2,  the  adrenals  of  normal 
rats  weighed  17.7,  and  those  with  pituitary  implants  (series  B,  C,  D)  20.8, 
20.2,  and  18.5  respectively.  From  these  data,  the  probable  error  of  the 
difference  was  calculated  and  found  to  he  three  times  the  mean  difference. 
Thus  the  ditferenee  in  weight  between  the  controls  and  grafted  animals, 
althongh  significant,  certainly  is  not  great.  In  other  experiments,  whole 
sheep  pituitary  extract  (Parke-Davis)  *  was  used  in  doses  of  1  to  5  cc. 
This  treatment  did  not  cause  as  great  a  response  in  ovarian  growth  as 
did  four  castrated  male  pituitaries,  and  the  effect  on  the  weight  of  the 
adrenals  was  slight.  Large  doses.  25  units  daily,  of  antuitrin  ( Parke- 
Davis  1  are.  also,  recpiired  to  produce  a  noticeable  increase  in  weight  of  the 
adrenals.  Thus  it  seems  that  the  dosage  re(|uired  for  adrenal  growth  is 
many  times  the  amount  necessary  for  noticeahh*  enlargement  of  the  ovaries. 

DISCUSSION 

The  experiments  rejmrted  here  deal  for  the  most  part  with  rather 
large  doses  of  anterior  i)ituitary  glands  given  as  implants  or,  in  some 
cases,  as  extract  to  immature  rats,  usually  for  a  period  of  two  daj's’ 
duration.  Thus  it  is  not  surprising  that  there  was  no  effect  on  the  suh- 
se»|nent  growth  of  these  rats. 

The  primary  object  of  these  experiments  was  to  see  the  lasting  effect 
on  the  reproductive  system  of  bringing  immature  rats  to  sexual  maturity 
at  25  days  of  age.  The  ovarian  growth  was  dependent  upon  the  dosage  of 
pituitary  hormones  given  and  reached  its  greatest  size  in  about  two  weeks 
after  four  castrated  male  pituitaries  were  implanted,  as  shown  in  table  1. 
The  time  taken  for  this  maximal  growth  following  stimulation  with  anterior 
pituitary  hormones  depends  on  the  jiotency  or  dosage  of  such  hormones 
as  is  clearly  shown  in  figs.  1  and  2.  The  maximal  cajiacity  of  these  im¬ 
mature  rat  ovaries  for  growth  ha.s  jirohahly  never  been  reached,  as  shown 
by  the  grafting  experiments  reported  in  table  2.  In  other  words,  the 
ovaries  have  always  responded  by  an  increase  in  weight  whenever  castrated 
male  pituitaries  were  grafted.  In  other  regrafting  experiments,  ovaries 
weighing  500  milligrams,  or  about  1/100  of  the  body  weight  were  obtained. 
Engle  (1928)  has  also  obtained  ovaries  weighing  more  than  800  milligrams 
by  pituitary  implants  in  rats. 

It  is  again  interesting  to  point  out  as  others  have  done  (Engle.  1929, 
and  Evans,  et  al.,  1932),  that  the  resjionse  of  the  ovaries  to  larger  doses 
of  pregnant  urine  differs  from  that  to  pituitary  imidants.  In  these  experi¬ 
ments.  the  maximal  weight  of  the  ovaries  was  obtained  with  a  total  of 
8  ce.  of  urine  given  over  a  four-day  period,  as  shown  in  fig.  2.  Larger 
doses  of  urine  did  not  further  increase  the  weight  of  the  ovaries.  On  the 
other  hand,  urine  will  not  prevent  the  anterior  pituitary  sex  hormone  from 
causing  enlargement  of  the  ovaries  (Emery,  1932). 

•Kindly  supplied  by  Dr.  Kamm — I’nrke-Davls  &  Company. 
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In  many  experiments,  first  with  semicastrated  animals  (Emery,  et  al., 
1931),  and  later  with  blood  and  urine  (Emery,  1932),  ij  was  oliserved 
that  the  iiterus  was  often  enlarged  while  the  ovaries  were  no  larger  than 
the  controls.  In  most  of  these  cases,  the  immature  recipient  rat  had  mani¬ 
fested  signs  of  oestrus,  as  represented  by  opening  of  the  vaginal  canal 
and  cornitied  cells  in  the  vaginal  smears.  This  point  raises  the  (piestion 
of  a  direct  action  of  the  pitxiitary  sex  hormone  on  the  nteims  and  vagina. 
Smith  and  Engle  (1927)  failed  to  induce  growth  of  the  uterus  in  cas¬ 
trated  animals  by  pitnitary  grafts.  Their  observations  are  nsnally  easily 
confirmed,  yet  there  are  cases  which  are  not  in  agreement  with  them ;  a 
few  rats  showed  (jnestionable  increase  in  uterine  growth,  but  definite  posi¬ 
tive  vaginal  smears  when  given  subminimal  doses  of  theelin  with  either 
whole  pituitary  gland  extract  or  pituitary  grafts.  A  group  of  30  castrated 
rats  treated  in  this  way  at  varying  lengths  of  time  following  castration 
and  continued  under  observation  for  several  days  or  weeks  show(‘d  a  few 
individuals  that  gave  definite  positive  reactions,  as  compared  to  the  con¬ 
trols  which  received  the  same  doses  of  theelin  but  no  jntnitary  treatment. 
At  autopsy  remaining  ovarian  fragments  were  not  found  in  any  of  these 
rats.  These  observations  are  difficult  to  understand  and  are.  further,  ren¬ 
dered  difficult  to  ex])lain.  due  to  the  theelin  injected.  The  variability  of 
the  response  to  theelin  is  well  known  and  our  own  observations  support 
the  idea  expressed  by  Kennedy  (1930),  that  “the  unit  eoncejd  is  not, 
therefore,  to  be  regarded  as  a  fixed  one.”  Hartman,  et  al.  (11*30),  havT 
described  menstruation-like  bleeding  in  monkeys  following  injections  of 
pituitary  extract.  This  observation  was  thought  to  indicate  a  hormone 
in  the  anterior  pituitary  gland  different  from  those  hormones  that  cause 
ovarian  growth  and  corpus  lutea  develoinnent.  Haiki  (1932)  failed  to 
get  bleeding  in  monkeys  after  ovariectomy  and  considers  the  menstruation¬ 
like  bleeding  to  be  brought  about  through  follicular  hormone  from  the 
ovaries.  Smith  (1932)  attempted  to  determine  if  there  is  any  difference 
in  uterine  growth  produced  by  theelin  injected  into  ovariectomized  and 
hypo|ffiysectomized  rats.  In  the  small  number  of  animals  studied,  there 
was  no  direct  effect  of  the  anterior  hypophysis  on  vagina  or  iiterus.  In 
the  light  of  these  investigations,  the  direct  action  of  pituitary  sex  hormones 
on  the  uterus  or  vagina  seems  doubtful. 

The  relationship  of  the  adrenals  and  the  pituitary  gland,  although  long 
known  to  exist,  is  not  at  present  well  understood.  The  many  references 
cited  by  Moehlig  (1929)  show  clearly  that  hyperplasia  of  the  pituitary 
gland  results  in  hyperplasia  of  the  adrenal  cortex.  Further  proof  of  such 
a  relationship  has  been  recently  shown  by  Atwell  (1932)  in  hypophysec- 
tomized  anura  and  rats.  It  was,  therefore,  not  surprising  to  obtain  evi¬ 
dence  of  increased  weight  in  the  adrenal  glands  following  rather  potent 
pituitary  implants  (table  2).  Pituitary  injections  or  implants  given  at 
more  fre<iuent  intervals  over  long  periods  of  time  should  show  further 
increase  in  adrenal  weight. 
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The  (luestion  of  how  loiif?  these  implants  may  function  has  freciuently 
been  considered.  Smith  and  En^le  (1927)  were  amonj?  the  first  to  point 
out  the  need  for  repeated  implants  since  the  transplanted  gland  was  rap¬ 
idly  resorhed.  Likewise,  in  these  experiments,  it  is  very  likely  that  the 
continued  growth  of  the  ovary  for  12  days  or  more  (table  1)  was  due  to 
the  hormones  absorbed  during  the  first  and  second  day  following  the  im- 
])lant.  Tn  some  cases,  grafted  tissue  was  thought  to  have  been  found  at 
autojisy  as  long  as  two  weeks  after  the  implants  were  made;  this  tissue 
was  not  sectioned  for  histological  study,  and  even  if  proven  to  he  pituitary 
tissue,  the  (|uestion  of  hormone  production  from  such  fragments  remains 
doubtful. 


Sl’MMARY 

1.  Both  the  immediate  and  chronic  effects  of  the  anterior  pituitary 
sex  hormones  on  the  rej)roductive  tract  of  rats  has  been  studied.  Imma¬ 
ture  female  recii)ients  were  list'd — 100  receivetl  pituitary  glands  as  im¬ 
plants.  and  80  were  injected  with  either  urine  of  pregnant  women  or 
serum  of  castrated  rats.  The  weights  of  the  body,  ovaries,  uterus,  pituitary 
gland  and  adrenals  were  obtained  at  various  lengths  of  time  following 
treatment  and  compared  with  weights  obtained  from  a  similar  number  of 
control  normal  rats. 

2.  The  ovaries  and  uterus  continued  to  increase  in  size  for  about  two 
weeks  and  remained  larger  than  the  controls  for  about  two  months  after 
four  castrated  male  pituitary  glands  were  implanted  in  the  muscles  of  25- 
day-old  recipients. 

8.  The  ovaries  and  uterus  completed  their  growth  in  a  few  days,  when 
less  potent  jiituitary  implants  were  made  or  when  either  blood  serum  or 
urine  of  pregnant  women  was  injected. 

4.  The  jiituitary  glands  of  rats  receiving  implants  at  25  and  26  days 
of  age  were  not  heavier  than  those  of  the  controls. 

5.  The  adrenals  were  slightly  increased  in  weight ;  body  weight  was 
not  affected. 

6.  In  young  rats,  when  the  background  is  a  large  reproductive  tract 
induced  by  pituitary  implants,  further  implants  produced  incri'ased  weight 
of  thesi*  organs,  hut  oestrus  did  not  occur. 
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THE  ROLE  PLAYED  BY  THE  THYROID  GLAND  IN  THE 
PRODUCTION  OF  GROSS  BODY  ACTIVITY 

CURT  P.  RICHTER 

Phipps  Psychiatric  Clinic,  Johns  Hopkins  Hospital 
Psychobiological  Laboratory 
BALTIMORE 

The  function  of  the  thyroid  p:land  has  been  widely  investigated  with 
regard  to  its  etfect  on  the  basal  inetaholie  rate  of  the  animal  body,  hut  little 
attention  has  been  given,  experimentally,  to  its  influence  on  the  total  activ¬ 
ity  of  the  organism  as  represented  by  work  and  play.  Clinically  it  has 
appeared  that  hyperactivity  of  the  thyroid  is  associated  with  an  increase 
of  spontaneous  action,  and  hypoactivity,  with  sluggishness.  However,  our 
inability  to  estimate  gross  body  activity  in  man  in  any  (piantitative  sense 
has  made  it  impossible  to  test  the  correctness  of  these  clinical  impressions. 
Several  attempts  have  been  made  to  reproduce  the  behavior  picture  of  hy- 
perthyroidi.sm  in  animals  whose  activity  can  be  measured,  but  hitherto  all 
such  attempts  have  brought  contrary  results.  Hoskins  (1927),  working 
on  rats,  found  that  removal  of  the  thyroid  did  not  decrease  their  spon¬ 
taneous  activity,  as  measured  by  the  distance  run  daily  in  a  revolving 
drum,  and  Wang  and  Richter  have  obtained  the  same  result  (unpublished). 
Furthermore,  Wang  (1927),  Ho.skins  (1927),  and  Lee  and  Van  Buskirk 
(1928)  found  that  feeding  the  desiccated  gland  to  rats  produced  a  decrease 
rather  than  the  anticipated  increa.se  in  activity.  In  view  of  this  discrep¬ 
ancy  between  the  clinical  impressions  and  the  experimental  results,  and 
because  more  adequate  knowledge  of  the  behavioristic  phase  of  thyroid 
function  is  needed,  particularly  in  psychiatry,  it  was  decided  to  repeat  the 
extirpation  and  feeding  experiments,  and  to  extend  them  so  as  to  demon¬ 
strate  any  changes  in  food  and  water  intake,  body  weight,  and  sex  gland 
activity. 

METHODS 

The  techni<iue  used  has  been  described  in  previous  papers  (Ricbter, 
1927).  Each  rat  in  its  small  living  cage  has  free  access  to  a  revolving 
drum,  the  revolutions  of  which  are  registered  on  a  cyclometer.  That  this 
gives  a  good  measure  of  the  activity  of  the  rats  may  be  shown  by  trans¬ 
lating  the  revolutions  of  the  drum  into  miles ;  many  animals  run  as  much 
as  ten  miles  in  twenty-four  hours,  and  some  run  over  twenty.  The  small 
cage  in  which  the  animal  spends  most  of  its  time  when  not  running  con¬ 
tains  a  food-box  with  the  McCollum  diet  and  an  inverted  watering  tube. 
Daily  at  noon,  activity  and  food  and  water  intake  are  measured  and  vagi¬ 
nal  smears  are  made.  Body  weight  is  recorded  weekly. 

Four  male  and  ten  female  rats  were  placed  in  activity  cages  when 
they  were  30  to  40  days  old.  The  activity  of  animals  of  this  age  is  found 
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to  be  consistently  lower  than  the  normal  adult  average,  but  it  mounts 
steadily  after  the  first  few  days  in  the  new  cages,  until  a  plhteau  appears, 
20  to  30  days  later.  The  thyx*oids  were  removed  in  the  above  animals 
either  some  time  before  or  immediately  after  this  plateau  was  readied ;  i.e., 
between  60  and  90  days  of  age,  before  full  growth  had  been  attained. 
Daily  records  were  taken  as  described  for  as  long  as  10  months  after  ex¬ 
tirpation  of  the  glands. 

The  glands  were  dissected  out  as  nearly  as  possible  in  one  piece  under 
a  dissecting  microscope.  The  two  main  parathyroids  were  removed  at  the 
same  time,  of  course,  but  inasmuch  as  the  rat  has  several  other  parathy¬ 
roid  glands  besides  those  contained  in  the  thyroid,  the  usual  tetany  symp¬ 
toms  did  not  appear  and  most  of  the  animals  survived  the  operation. 

At  autopsy  this  region  was  examined  under  the  dissecting  microscope 
for  remnants  of  thyroid  tissue.  All  susiiicious  bodies  jiresent  were  removed 
and  preserved  for  histological  study. 

Desiccated  preparations  of  the  gland  in  tablet  form  were  fed  with  the 
McCollum  diet.  The  tablets  were  powdered  in  a  mortar  and  thorougbly 
mixed  with  the  food,  1-80  grains  (0.064-3.12  gms.)  to  1,000  grams  of  food. 
Calculations  based  on  tbe  food-intake  records  showed  that  the  animal  re¬ 
ceived  daily  from  1/13  to  6t/3  grains  (0.003-0.400  gms.)  of  the  desiccated 
substance  per  kilogram  body  weight. 


Figure  1.  Oraph  showing  running  activity  of  normal  female  rat.  The  activity  as  meas¬ 
ured  hy  the  numl)er  of  revolutions  of  the  drum  is  given  on  the  ordinates,  tlie  duration  of  tlie 
experiment  in  days  on  the  abscissae. 

RESULTS 

A.  Effect  of  thyroidectomy  and  subsequent  replacement  therapy  on 
spontaneous  activity. 
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1.  Changes  in  amount  of  activitg  produced  hg  thgroidectomg.  Widely 
differing  results  were  obtained  in  these  experiments.  Some  animals  showed 
no  effect  at  all,  while  in  others  tliere  was  a  deffnite  hut  moderate  decrease 
in  activity.  Only  one,  a  female,  showed  a  sharp  hut  permanent  drop  to 
almost  total  inactivity,  ('harts  representing  each  of  these  three  groups, 
with  a  record  from  a  normal  control  animal,  are  presented  for  purposes  of 
compai-ison  in  Figs.  1,  2,  8  and  4.  The  running  activity  in  revolutions  of 
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the  drum  is  given  on  the  ordinates,  the  duration  of  tlie  experiment  in  days 
on  the  abscissae.  Tlie  record  in  Fig.  1,  from  a  normal  female,  shows  the 


I'iKiin'  2.  (iriipli  showing  the*  laoU  of  any  ofToct  of  tliyroidoctomy  on  tin*  activity  of  one 
aniinai. 


FiKiirt'  3.  Orapli  siiowins  marked  drop  in  activity  prodneed  i)y  thyroidectomy. 
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usual  increase  oceurriiig  in  the  activity  during  the  tirst  two  or  three  weeks 
in  the  running  cages,  and  the  subse(|uent  plateau  with  the  regidar  four- 
day  ovulation  cycles  of  activity  superimi)osed.  The  activity  of  male  rats 
is  lower  and  more  irregular  hut  is  not  marked  by  the  four-day  cycle. 

The  graph  in  Fig.  2  shows  the  activity  of  a  male  animal  which  ap¬ 
parently  was  unaffected  by  thyroid  extirpation.  The  rat  was  ])laced  in  the 
imnning  cage  at  the  age  of  54  days,  and  from  then  to  the  time  of  the  thy¬ 
roidectomy  at  67  days,  it  showed  the  usual  steady  increase  in  activity  to  a 
level  of  7,000-8,000  revolutions  per  day.  Immediately  after  the  ojjeration 
there  was  a  drop  to  a  low  level  for  a  few  days,  hut  the  animal  soon 
became  active  again  and  reached  the  preo])erative  average.  Suhseipiently 
this  inci'ease  continued  and  finally  after  60  days  a  fairly  high  level  Avas 
reached. 

Fig.  3  illustrates  the  marked  di’op  in  activity  which  was  produced 
by  thyroidectomy  in  most  of  the  rats.  This  very  active  animal,  operated  on 
when  95  days  old,  dropped  in  activity  from  a  peak  of  28.000  revolutions 
daily  to  a  level  near  6,000. 

The  curve,  in  Fig.  4,  with  a  sharp  decrease  to  almost  complete  inac¬ 
tivity,  as  noted  above,  was  the  only  one  of  this  kind  obtained. 

The  results  of  these  experiments  are  summarized  in  Table  1.  whieh 
gives  the  identification  numbers  of  the  animals ;  their  sex ;  age  at  the  time 
of  operation;  the  average  running  activity  for  the  10  days  preceding  the 
operation  and  50  days  following;  the  pre-operative  and  ]»ost-operative  aver¬ 
age  food  and  water  intake ;  the  percentage  of  change  in  these  three  factors ; 
j'ost-mortem  isolation  of  suspicious  hits  of  tissue  in  the  tracheal  region; 
and  the  result  of  histological  examination  of  this  tissue. 

It  can  be  seen  that  three  of  the  four  males  showed  no  definite  change 
in  activity ;  one  male  and  nine  females  showed  decreases  of  varying  magni¬ 
tude  but  still  remained  fairly  aetive;  the  activity  of  one  female  was  re¬ 
duced  to  a  very  low  level  of  less  than  600  revolutions  per  day. 


RICHTER 


77 


In  seven  instances,  isolated  fragments  of  tissue,  not  necessarily  thy¬ 
roid,  were  found  near  the  trachea  at  autopsy.  Four  of  these  fragments 
were  too  minute  for  sectioning.  The  other  three,  found  in  males,  scarcely 
larger  than  a  pini)oint,  were  preserved  and  found  histologically  to  contain 
active  thyroid  tissue. 

These  experiments  would  seem  to  indicate  that  when  a  relatively  small 
piece  of  thyroid  ti.ssue  is  left  in  the  body,  activity  is  unaffected ;  hut  that 
removal  of  all  of  the  gland  or  all  except  an  almost  microscopic  particle 
causes  a  definite  hut  moderate  drop  in  activity.  The  effect  of  thyroidec¬ 
tomy  in  rats,  then,  is  similar  to  that  in  man.  The  failure  of  Lee  and  Van 
Buskirk,  Wang  and  Richter  to  find  a  decrease  in  activity  probably  was 
due  to  the  presence  of  pieces  of  unremoved  thyroid  tissue  as  large  as  those 
found  in  the  three  animals  mentioned  above. 

2.  Fluctuations  and  cifcles  of  activiti/  produced  bp  thproidectomp. 
The  most  striking  effect  of  thyroid  removal  is  not  so  much  the  actual  r('- 
duction  of  activity  as  the  production  of  a  state  of  instability,  characterized 
by  extraordinary  fluctuations,  which  in  some  instances  appi*ar  in  n'gular 
cycles.  An  example  of  these  sharp  changes  which  may  occur  in  the  activ¬ 
ity  level  can  be  seen  in  Fig.  5.  Such  changes  have  never  been  found  in 
normal  animals  under  the  (‘xperimental  conditions  described  above. 


T  Thyroid  re  mooed 

Figure  5.  Graph  showing  the  types  of  effect  pro(iiice<l  hy  thyroidectomy. 


The  best  instance  of  regular  cycles  of  activity,  other  than  the  five-day 
cycle,  is  presented  in  Fig.  6.  Here,  the  waves  lasting  from  20-25  days, 
with  the  animal  active  for  5-12  days  and  then  almost  totally  inactive  for 
10-15  days  more,  recur  with  great  regidarity.  Thus,  fairly  definite  jteaks 
occur  on  the  following  days:  156,  196,  216,  260,  280,  806,  831  and  854.  It 
will  be  noted  that  each  long  activity  jicriod  usually  contains  several  five- 
day  periods.  Cycles  of  the  same  length  but  of  lesser  regularity  were  ob¬ 
served  in  two  other  animals,  the  cycles  becoming  more  regular  and  more 
clearly  distinguishable  as  the  animals  grew  older. 
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Klguro  tl.  (iraph  sbowin;;  th<‘  appearance  of  20-.‘!r>-(la.v  rhythm  in  activity  after  tliy- 
roidectomy.  The  record  also  shows  the  effect  of  feedintt  small  <inantities  of  desiccated 
thyroid  gland. 


3.  Effect  of  thyroid  feeding  on  the  activity  of  thyroidectomized  ani- 
mah.  In  the  early  experiments  thyroid  was  administered  in  doses  of  20 
grains  (1.28  gm.)  of  the  desiccated  gland  per  1,000  gm.  of  food,  1.0-1.5 
grains  (0.064  gm.  per  animal  per  day).  This  dose  was  smaller  than  that 
used  hy  Wang  and  hy  Hoskins  in  some  of  their  experiments,  hut  it  regu¬ 
larly  gave  the  same  result :  the  animals  became  almost  totally  inactive  and 
remained  so  as  long  as  the  glandidar  extract  was  administered.  A  typical 
record  of  this  reaction  is  shown  in  Fig.  7.  Before  the  thyroid  was  admin- 


Kigure  7.  Graph  showing  the  effect  on  activity  of  feeding  large  doses  of  desiccated  thy¬ 
roid  gland  to  thyroidectomized  animal.  The  activity  dropped  down  to  a  very  low  level  during 
the  feeding  and  remained  low  for  some  time  after  the  feeding  was  stopiied.  It  finally  re¬ 
turned.  however,  to  its  original  high  level. 
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istorod  the  level  of  activity  varied  between  9, ()()()  and  10,000  revolutions 
per  day.  During  administration  it  dropped  below  500  revolutions  per 
day,  but  began  to  increase  again  almost  immediately  after  the  feeding 
was  stopped,  reaching  its  original  level  after  50  days.  Similar  results  were 
obtained  in  ten  normal,  ten  si)ayed,  and  fourteen  thyroidectonii/.ed  animals. 

When,  however,  very  much  smaller  doses  were  used  (1-2  grains  ])er 
1,000  grams  of  food;  i.e.,  0.006-0.012  gm.  per  kilo  body  weight  per  day), 
entirely  different  residts  were  obtained.  The  inactive  thyroidectomi/.ed 
animals  became  active  and  tended  to  i-each  the  normal  level  again.  From 
the  record  in  Fig.  8,  it  can  be  seen  that  before  the  thyroid  preparation  was 


fed,  the  level  of  activity  varied  between  .‘1,000  and  4,000  revolutions  per 
day.  About  6  days  after  the  feeding  was  started,  the  activity  began  to 
increase  and  soon  reached  the  high  preoperative  level  of  18.000-20,000 
revolutions.  It  is  interesting  to  note  that  the  extract  smoothed  out  the 
cyclical  changes  described  above  so  tliat  the  activity  remained  on  a  more 
constant  level. 

These  experiments  definitely  establish  the  fact  that  the  reduction  of 
activity  after  thyroidectomy  is  due  to  a  lack  of  thyroid  secretion,  since 
replacement  of  this  secretion  restores  the  activity  to  its  normal  level  again. 
They  demonstrate  further  the  importance  of  dosage,  since  large  amounts 
of  thyroid  extract  produce  contrary  results.  It  is  possible  that  doses  even 
smaller  than  1  grain  per  1,000  grams  of  food  may  be  capable  of  replacing^ 
the  amount  of  thyroid  secretion  necessary  to  re-establish  the  normal  level 
of  activity. . 
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B.  Effect  of  thyroidectomy  and  subsequent  replacement  therapy  on 
body  weight.  ^ 

The  results  of  these  replacement  experiments  are  in  entire  accord  with 
the  observations  made  by  Smith,  Greenwood,  and  Foster  (1927),  etc. 
There  are  a  few  facts,  however,  which  may  be  added  here.  It  was  found, 
in  agreement  with  their  record,  that  thyroidectomy  causes  either  a  small 
decrease  in  growth  or,  in  the  growing  animal,  an  arrest  of  growth.  A 
typical  record  is  shown  in  Fig.  9,  with  a  curve  from  a  control  female.  It 


Figure  9.  Body-weight  curve  in  a  maie.  and  thyroidectomized  animal,  showing  the 
effect  of  thyroid  feeding. 

can  he  seen  that  the  thyroidectomized  animal  remained  on  an  almost  con¬ 
stant  weight  level  for  90  days  after  the  operation.  Subse(|uent  adminis¬ 
tration  of  the  aforementioned  small  doses  of  thyroid  extract,  however,  ]>ro- 
dueed  an  immediate  and  rapid  increase  to  normal  weight. 

It  is  interesting  to  note  that  the  three  animals  which  failed  to  show 
any  decrease  in  activity,  and  in  which  small  thyroid  remnants  were  found, 
all  showed  the  flattening  of  the  growth  curve  just  as  the  others  did.  Ap¬ 
parently  growth  can  he  more  easily  affected  than  activity  and  is  not  in 
itself  a  criterion  of  complete  removal  of  the  gland. 

Large  doses  of  thyroid  gland  which  cause  a  decrea.se  in  activity  pro¬ 
duce  a  small  decrease  in  body  weight.  In  other  words,  with  an  oversupply 
of  the  extract,  the  animals  lose  weight  just  as  does  the  patient  with  hyper¬ 
thyroidism. 

C.  Effect  of  thyroidectomy  and  subsequent  replacement  therapy  on 
food-intake. 

Removal  of  the  thyroid  consistently  pi’oduces  a  decrease  in  food- 
intake.  The  animals  in  which  the  activity  was  most  affected  showed  the 
largest  reduction  in  food-intake.  The  results  of  these  experiments  are 
summarized  in  Table  I,  which  gives  the  average  daily  food-intake  for  10 
days  before  the  thyroidectomy,  and  for  50  days  thereafter.  It  can  he  seen 
that  the  food-intake  of  three  of  the  males  remained  on  practically  a  con¬ 
stant  level,  while  in  the  fourth  it  dropped  from  15  to  10  grams  i)er  day. 
All  of  the  ten  females  showed  decreases,  ranging  from  23  to  64  per  cent. 
The  food-intake  of  one  animal  dropped  from  14  to  5  grams  per  day,  and 
most  of  the  others  showed  a  loss  almost  as  great. 
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This  change  in  the  food-intake  curve  can  he  clearly  seen  in  the  graph 
in  Fig.  10.  The  record  shown  at  the  top,  from  a  normal  female  and  i)re- 
sented  for  purposes  of  comparison,  shows  the  normal  gradual  increase  in 
food  consumption  until  a  plateau  is  reached  at  90  days  of  age.  Records 
for  males  are  essentially  the  same,  except  that  the  food-intake  is  consist¬ 
ently  somewhat  higher.  The  .second  graph  is  from  one  of  the  males  that 
showed  no  appreciable  change  in  activity,  hut  a  marked  droj)  iu  food- 
intake.  The  third  and  fourth  graphs  demonstrate  an  even  greater  effect. 

Apart  from  the  reduction,  food-intake  curves  show  great  irregularity 
after  thyroidectomj'.  This  can  be  seen  most  clearly  in  the  third  and  foui'th 
graphs  in  Fig.  10.  The  food-intake  of  the  third  animal  became  ah.solutely 
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Flttiirp  10.  Oraph  showing  eflfoot  of  thyroldootoray  on  food-intake, 
normai  aniniai  is  presented  at  the  top. 


record  from  a 


irregular ;  thus,  it  went  for  intervals  as  long  as  6  days  without  taking  any 
food  at  all,  only  to  eat  fairly  well  again  for  a  few  days.  The  fluctuations 
are  almost  as  great  in  the  fourth  graph. 

Thyroid  feeding  consistently  produced  an  increase  in  the  food-intake 
of  the  thyroidectomized  animals.  The  amount  of  the  increase  depended, 
of  course,  jiartly  on  how  seriously  the  animals  had  been  affected  by  the 
thyroidectomy,  and  partly  on  the  size  of  the  thyroid  dosc's.  The  intake  was 
usually  brought  to  its  normal  level  and  the  fluctuations  eliminated  by 
doses  of  1  grain  per  1.000  gm.  of  food.  An  increase  of  food-intake  beyond 
the  normal  level  was  taken  as  an  indication  that  the  dose  was  too  large. 

7).  The  effect  of  thyroidectomy  and  thyroid  feediny  on  irater-intake. 
Water-intake  was  much  less  definitely  and  consistently  affected  than  food- 
intake.  Some  of  the  animals  drank  more  water,  some  less,  after  thyroid- 
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ectomy.  There  was  a  more  general  tendency  toward  a  decrease,  as  may 
he  seen  in  Table  I,  bnt  the  irregularities  which  characterized  the  food- 
intake  were  not  so  marked. 

The  effect  played  by  the  replacement  therapy  of  thyroid  depended  on 
the  dosage.  Large  doses  had  the  same  effect  that  they  have  on  normal 
animals;  i.e.,  they  produced  a  very  great  increase  in  water-intake  (see 
Fig.  11).  Smaller  doses  which  were  effective  in  restoring  the  normal  aetiv- 


Kipiiiv  11.  (Jraph  showing  tho  largo  Increaso  in  wator-intake  produced  by  administra¬ 
tion  of  iarge  doses  of  desiccated  thyroid  gland  gm.  per  kilo.).  It  is  to  he  noted  that 

the  water-intake  l)egan  to  increase  a  few  days  after  the  feeding  was  started  and  remained 
higli  for  several  \veeks  after  it  was  discontinued. 

ity  had  only  this  effect,  that  in  several  animals  there  was  a  temporary 
decrease,  lasting  about  10  days  after  feeding  of  the  extract  was  begun. 

The  fact  that  removal  of  the  thyroid  does  not  produce  a  decrease  in 
water-intake  comparable  to  the  decrease  in  food-intake,  as  much  or  more 
water  being  taken  as  before,  may  throw  some  light  on  the  production  of 
the  myxoedematous  condition. 

E.  The  ejfect  of  thijroidcctooiy  and  thyroid  feeding  on  the  reproduc¬ 
tive  system  of  female  rats. 

The  marked  disturbances  produced  by  thyi'oidectomy  in  the  very  reg¬ 
ular  four  to  five-day  activity  cycles,  are  summarized  in  Table  II.  The  in¬ 
tervals  between  ])eaks  of  activity  will  be  seen  to  vary  from  3-25  days. 
There  seems  to  he  a  definite  relationship  between  the  regularity  with  which 
these  peaks  recur  and  the  average  level  of  activity  at  the  time.  That  is 
to  say,  when  the  animals  are  active  the  four  to  five-day  cycles  are  quite 
regular ;  when  they  are  inactive  the  cycles  are  either  very  irregular  or 
absent  altogether.  This  can  be  seen  very  clearly  in  the  record  shown  in 
Fig.  6.  with  long  20-35-day  cycles.  During  the  inactive  phase,  lasting  about 
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15  days,  the  four-day  cycles  are  absent,  while  during:  the  active  phase, 
lasting  about  the  same  time,  they  are  clearly  present. 

The  vaginal  smears  studied  simultaneously  with  the  activity  records 
show  the  same  irregularity.  Usiially  during  the  inactive  period  the  smears 
give  consistently  a  dioestroiis  picture  with  only  epithelial  cells  and  leuco¬ 
cytes,  while  during  the  active  phase  they  show  cornitied  cells  at  the  peak 
of  the  four-day  cycle.  There  is  a  tendency  during  the  active  phase,  how¬ 
ever,  for  the  cornitied  cell  stage  to  be  prolonged  beyond  the  normal 
interval. 

Thyroid  feeding  in  small  doses  ha.s  a  very  clear-cut  effect  on  the  fo\ir- 
day  cycles,  which  appear  again  and  are  as  regular  as  in  the  normal  ani¬ 
mal.  Doses  slightly  too  great  bring  out  irregidarities  again,  obliterating 
the  cycles. 

The  smear  findings,  however,  do  not  show  the  picture  of  normal  adult 
animals.  Cornitied  cells  tend  to  occur  almost  all  the  time.  In  view  of  this 
prolongation  of  the  cornitied  cell  stage,  it  was  not  a  surprise  to  find  at 
autopsy  that  these  animals  all  showed  very  markedly  hyperthrophied  iiteri. 
In  one  animal  the  horns  were  over  a  (piarter  of  an  inch  in  diameter,  very 
much  larger  than  they  ever  are  normally  in  the  oestrous  phase;  the  tubes 
were  filled  with  fluid  and  the  ovaries  were  larger  than  usual.  Histological 
study  of  the  ovaries  in  the  various  animals  showed  a  wide  range  of  dif¬ 
ference.  Most  of  the  animals  gave  an  oestrous-like  picture,  with  absence 
of  corpora  lutea  and  much  interstitial  tissue,  but  some  showed  normal 
ratios  of  corpora  lutea  with  fragmented  eggs. 

None  of  the  animals  was  killed  before  the  thyroid  feeding  was  started, 
so  no  record  is  available  of  the  condition  of  the  ovaries  and  tract  after 
thyi’oidectomy  alone. 

DISCUSSION 

The  results  of  these  experinnmts  introduce  anew  the  <|uestion  of  the 
role  played  by  the  thyroid  gland  in  the  production  of  spontaneous,  volun¬ 
tary  body  activity.  In  previous  papers  it  was  assumed,  on  the  basis  of 
experiments  by  Hoskins,  Lee  and  Van  Huskirk,  and  AVang  and  Richter, 
that  this  gland  does  not  have  any  important  effect  on  activity,  despite  the 
fact  that  it  does  on  general  metabolism.  It  bas  been  shown  above  that  it 
has  a  very  direct  and  important,  though  irregular  influence  over  activity. 

Insofar  as  the  thyroid  gland,  when  removed,  produces  a  decrease  in 
activity,  it  can  be  classed  with  the  i)ituitary,  the  adrenals,  and  the  sex 
glands.  The  decrease  produced  by  the  removal  of  these  organs,  however, 
is  considerably  greater,  and  the  low  level  reached  is  maintained  very  con¬ 
stantly,  nninterrupted  by  sudden  bursts  or  cyclical  changes  in  activity.  It 
would  appear,  then,  that  the  thyroid  is  not  as  essential  for  the  jiroduction 
of  activity  as  any  of  these  glands,  certainly  not  as  essential  as  the  pitu¬ 
itary,  but  seems  to  function  in  the  body  i-ather  in  a  regulatory  capacity. 
!More  light  slmuld  be  thrown  on  the  question  of  its  function  by  the  fact  that 


86 


THYROID  AND  ACTIVITY 


only  a  minute  remnant  of  the  gland  is  sufficient  to  maintain  the  normal 
level  of  activity. 

The  appearance  of  the  wide  fluctuations  and  definite  cyclical  changes 
after  thyroidectomy  is,  from  the  psychological  point  of  view,  the  most  in¬ 
teresting  fact  gleaned  from  these  experiments.  The  basis  for  these  fluctu¬ 
ations  and  cycles  has  not  been  determined.  It  may  he  that  when  the  influ¬ 
ence  of  the  thyroid  gland  is  removed,  the  rhythm  of  some  other  gland 
ai)pears.  Under  normal  conditions  the  thyroid  as  regulator  would  keep 
this  other  gland  in  check  and  thus  prevent  cyclical  behavior.  The  pitu¬ 
itary,  adrenals,  and  sex  glands  may  justiflahly  he  suspected,  of  course,  hut 
the  only  evidence  at  hand  on  this  point  is  that  changes  take  place  in  the 
reproductive  tract  of  the  female  simultaneously  with  the  cycles  of  activity. 
It  will  he  recalled  that  the  smear  findings  showed  a  dioestrous  period  dur¬ 
ing  the  inactive  phase  and  an  oestrous  period  during  the  active  phase. 
It  is  hoped  that  some  time  in  the  future,  when  a  large  number  of  animals 
showing  the  various  cycles  is  available,  a  histological  study  of  all  of  their 
endocrine  glands,  at  one  time  at  the  crest  of  the  activity  wave,  and  at  an¬ 
other  at  the  trough,  will  help  to  bring  out  some  important  relationships. 

The  observation  of  the  extreme  fluctuations  and  irregularities  pro¬ 
duced  in  daily  activity  aiul  food-intake  of  rats  by  total  or  nearly  total 
extirpation  of  the  thyroid  gland  may  give  some  clue  to  the  origin  of  very 
similar  conditions  in  psychiatric  patients.  Many  patients  show  marked 
changes  in  activity  from  day  to  day,  as  well  as  the  great  variation  in  appe¬ 
tite  seen  in  the  rats  (Fig.  10).  The  production  of  actual  cyclical  phases 
after  thyroidectomy  shoidd  give  a  clue  to  the  origin  of  some  of  the  very 
regidar  phasic  disturbances  seen  in  the  psychiatric  patients. 

Ziegler  (1980-1931)  has  given  a  good  review  of  the  literature  on 
insanity  in  myxoedema,  with  an  account  of  three  patients  who  came  under 
his  own  observation.  He  describes  a  great  instability  in  these  patients, 
with  alternate  manic  and  depressive  manifestations.  Other  writers  speak 
of  periods  of  somnolence  punctuated  by  manic  attacks — a  picture  which 
greatly  resembles  that  noted  in  the  rats.  The  thyroid  deficiency  in  Ziegler’s 
{latients  was  produced  by  roentgen-rays  and  sub-total  removal,  and  for 
this  reason  was  easily  diagnosed.  The  observations  made  on  the  rats,  the 
instability  of  activity,  the  great  fluctuations  in  appetite,  should  he  of  some 
help  in  diagnosing  patients  with  thynnd  deficiency  due  to  natural  causes. 

In  the  treatment  of  myxoedematous  patients  with  thyroid  extract,  the 
data  on  the  relative  merits  of  large  and  small  doses  in  the  rats  may  prove 
significant.  It  is  possible  that  past  failures  in  replacement  therapy  have 
been  due  to  the  use  of  too  large  doses  of  the  extract. 

SUMM.VRY 

1.  A  study  was  made  of  the  effect  of  thyroidectomy  on  the  gross  body 
activity,  food-intake,  water-intake  and  the  reproductive  cycles  of  twelve 
rats,  four  males  and  eight  females.  The  animals  were  autopsied  and  a 
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Iiistological  study  was  made  of  all  suspicious  pieces  of  tissue  around  the 
trachea. 

2.  The  results  depended  on  the  amount  of  thyroid  tissue  that  re¬ 
mained.  Four  animals  in  which  a  very  small  piece  still  remained,  showed 
no  change  in  activity,  food-intake  or  water-intake,  while  eight  in  which  all, 
or  all  except  the  most  minute  amount  was  removed,  showed  very  definite 
elTects. 

:i.  The  activity,  as  measured  by  revolving  drums,  was  reduced,  show¬ 
ing  marked  fluctuations,  irregidar  in  five  animals,  hut  strikingly  regular 
(25-35-day  cycles)  iii  three  animals.  Food-intake  was  markedly  reduced 
hut  water-intake  only  very  slightly.  The  I'eproductive  system  was  defi¬ 
nitely  affected  as  shown  hy  the  irregularity  of  the  cycles  (vaginal  smeai's) 
and  the  findings  at  autopsy. 

4.  These  effects  were  corrected,  either  entirely  or  in  part,  hy  replace¬ 
ment  therapy  of  thyroid  extract  given  in  very  small  doses  (2-3  mgm.  per 
kilo,  body  weight  per  day — given  with  food).  The  animals  became  active, 
the  irregular  fluctuations  disappeared,  food-intake  increased,  and  the  five- 
day  cycles  became  regular  again. 

5.  Large  doses  of  thyroid  extract  (up  to  16  mgju.  per  kilo,  body 
weight)  had  a  different  effect;  the  animals  became  less  active,  ate  and 
drank  very  much,  and  lost  weight.  They  showed  a  typical  hyperthyroid 
condition. 

6.  It  was  pointed  out  that  similar  fluctuations  in  mental  activity 
have  been  seen  in  myxoedema  cases  in  man. 
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A  CASE  OF  SPONTANEOUS  PIGMENT  LOSS  IN  THE  BROWN 
LEGHORN  CAPON  AND  THE  PLUMAGE  REACTION 
TO  THYROXINE* 


MARY  JUHN 

Whitman  Laboratory  of  Experimental  Zoology, 

The  University  of  Chicago 
CHICAGO 

In  the  studies  related  to  problems  of  sex  pursued  under  the  ilirection 
of  Professor  F.  R.  Lillie  at  the  Whitman  Laboratory  of  Experimental 
Zoolo^’,  the  experiments  for  the  most  part  have  been  carried  out  on  the 
Brown  Leghorn  fowl  and  thus  numerous  examples  of  this  breed  have  been 
under  observation  for  varied  periods  of  time. 

At  intervals,  particularly  among  the  capons,  an  individual  has  become 
noticeable  because  of  the  relatively  conspicuous  distribution  of  white 
feathers  among  the  normally  orange  and  black  plumage.  This  white  feath¬ 
ering  seems  to  appear  first  in  the  region  of  the  head  and  of  the  neck- 
hackles.  hut  it  was  also  evident  in  the  wing  feathers,  especially  in  the  pri¬ 
maries  where  either  white  patches  appeared  or  else  the  entire  vane  became 
involved. 

While  these  birds  were  severally  remarked  on  and  the  general  plumage 
appearance  noted,  no  particular  attention  was  devoted  to  the  feathering 
until  recently,  when  an  entirely  white  individual  was  brought  to  my  atten¬ 
tion  by  the  poultry  caretaker,  Mr.  Stange. 

This  bird,  capon  29-942,  was  received  in  the  lahoratoi'y  as  a  one-day 
chick  and  reared  under  the  standard  conditions  adopted  here.  It  was 
eaponized  at  about  siz  weeks  of  age  and  when  fully  mature  employed  in  a 
series  of  experiments  on  the  effects  of  the  chemically  prepared  female  hor¬ 
mone  on  the  plumage  (Juhn,  Faulkner  and  Gustavson,  ’81).  The  capon 
was  in  excellent  shape  during  all  the  time  of  experiments  and  never 
showed  any  trace  of  abnormal  behavior.  It  was  last  treated  in  Deceudier, 
1929,  and  since  then  kept  with  the  rest  of  the  flock  in  large  pens.  The 
feathers  were  stated  to  have  become  slowly  and  progressively  white  during 
the  year  1981,  the  median  coverts  over  the  secondaries  being  the  last  to 
change  from  the  normal  rusty-red  coloring  of  this  region. 

At  present  the  capon  is  entirely  white;  the  feathers  in  all  parts  of  the 
body  are  beautifully  developed  and  accord  entirely  in  their  outline  and 
structure — to  minute  details  such  as  the  normal  mirror-imaging  in  the 
right  and  left  feather  pattern  in  certain  tracts — with  the  structure  of  the 
normal  plumage  of  the  Brown  Leghorn.  The  process  of  change  involves 

•The  expenses  of  this  investigation  were  supported  in  part  by  the  Committee  for  Re¬ 
search  in  Probiems  of  Sox  of  the  Nationai  Research  Council ;  grant  administered  bv  F.  R. 
Liiiie. 
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the  pigmentation  only  and  does  not  concern  the  structural  feather  char¬ 
acteristics. 

Since  the  capon  was  not  under  continuous  observation  during  the  time 
of  color  loss  in  the  plumage,  the  actual  course  of  the  process  was  not  fol¬ 
lowed.  It  is  not  probable,  though,  that  depigmentation  can  occur  in  any 
save  growing  feather  sections  and  in  this  connection  it  may  be  pointed  out 
that  in  both  head  and  neck  of  the  capon,  the  regions  where  the  first  appear¬ 
ance  of  white  color  was  most  frequently  noted,  young,  developing  feathers 
are  always  abundantly  i)resent. 

A  ease  of  eomplete  change  to  white  in  a  Black  Leghorn  hen  has  been 
described  by  Crew  (1922).  The  plumage  of  this  bird  became  white  in  the 
course  of  a  year;  the  feathers  of  head  and  neck  being  affected  first.  The 
feather  modifications  in  this  bird  were  accompanied  by  a  tendency  towards 
the  assumption,  of  male  characteristics,  the  head  furnishings  became  en¬ 
larged  and  congested,  the  bird  crowed  and  a  few  of  the  neck-hackle  and 
saddle-hackle  feathers  were  definitely  cock-like  in  appearance  and  struc¬ 
ture.  The  bird  seemed  ill  for  some  months  and  finally  succumbed  to  an 
internal  hemorrhage;  the  postmortem  examination  showed  the  presence  in 
the  site  of  the  ovary  of  a  large  tumor.  The  adrenals  could  not  be  fonnd; 
it  was  thought  they  had  become  incorporated  in  the  tumor,  and  Crew  con¬ 
siders  it  possible  that  the  progressive  destruction  of  the  adrenals  was  re¬ 
sponsible  for  the  gradual  change  from  black  to  white  and  that  the  eomplete 
destruction  resulted  in  the  death  of  the  bird. 

A  similar  case  of  progression  to  complete  depigmentation,  involving 
first  the  head  and  neck  and  last  the  large  tail  feathers,  has  been  described 
for  a  ca[)on  having  brown  plumage  originally,  and  for  a  black  hen ;  the 
capon  remained  entirely  white  but  the  female  later  became  a  light  buff 
(Ilesse,  1927).  Doubtless  a  special  examination  of  the  literature  would 
increase  the  number  of  these  records. 

The  cause,  in  general,  of  this  assumption  of  white  plumage  is  for  the 
present  obscure.  Crew’s  hypothesis,  while  jiossibly  entirely  valid  for  his 
ease,  does  not  apply  to  the  capon  No.  29-942,  described  here,  the  biixl  being 
remarkable,  if  anytbing,  for  his  good  condition.  The  possibility  of  the  in¬ 
jections  of  female  hormone  in  some  manner  being  an  effective  agent  in  its 
plnmage  change  to  white  is  rather  contradicted  by  the  similar  findings  in 
other  individuals  not  so  treated. 

That  hyper-activity  of  the  thyroid  might  play  some  role  in  this  process 
of  depigmentation  at  first  seems  plausible  because  of  the  results  of  Zawa- 
dowsky  (1925).  Zawadowsky  fed  fowls  heavy  doses  of  thyroid  which 
caused  a  precipitate  moult  followed  by  the  regeneration  of  white  feathers 
having  a  somewhat  looser  texture  than  the  ones  replaced.  However,  the 
thyroid  can  probably  be  neglected  here  as  the  following  considerations 
will  show:  All  observers,  w’orking  either  with  the  desiccated  gland  orally 
administered  (Torrey  and  Horning,  1925,  pp.  371-4),  or  with  subcutaneous 
injections  of  thyroxine  (Lillie  and  Jnhn,  19.32,  p.  170),  have  reported  that 
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even  very  low  doses,  very  considerably  less  than  re(|nired  to  call  forth  the 
moulting  and  bleaching  described  by  Zawadowsky,  cause  specific  structural 
changes  in  certain  feathers,  and  that  the  same  response  in  increased  meas¬ 
ure  is  also  produced  with  increase  in  dosage.  The  reaction  occurs  in  the 
feathers  having  normally  a  margin  of  barbs  free  of  barbules  such  as  the 
liackle,  back  and  saddle  feathers  of  the  male  and  the  hackle  feathers  of 


I  Kxplanation  of  KiKuri's 

Fipiiro  A.  t’apon  I'lioto^raph  of  foallier  from  hack  showinn  original  normal 

pigmontatioii. 

Figure  n.  I'apon  ‘J!t-!t42.  I’holograph  of  fcallier  from  liack  sliowing  compleie  rolor- 

change  to  white.  ll-4-;{l. 

Figure  t'.  ('a|K>n  2ft-!t42.  I’liotograph  of  feather  from  liaek  illustrating  tlie  formation  of 

barbules  in  liarlts  normall.v  free  in  rt'sponse  to  the  injeetion  of  thyroxine.  I’rotoeol  :  ll-4-.’!l. 
feathers  pliieked.  injected  siil)cutaneousl.v  with  2  mgm.  Squildi's  crystalline  thy¬ 

roxine. 


the  female.  In  these  feathers  the  administration  of  as  little  as  1.0  milli¬ 
gram  thyroxine  wdll  cause  the  appearance  of  barbules  in  barbs  originally 
deticicnt  in  these,  producing  a  characteristic  pattern  which  is  readily 
recognized. 

The  process  of  color-change  from  the  normal  for  the  breed  to  white 
is  a  very  gradual  one,  extending  over  many  months  and  indicating  a  con- 
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tinuous  action  of  some  agent  to  which  all  the  feathers  developing  during 
this  period  were  exposed.  But  none  of  the  modified,  white  feathers,  showed 
the  extra-regional  formation  of  barhules  which  appears  to  constitute  a 
response  to  thyroid  gland  or  thyroxine  administration  and  it  therefore 
seems  justifiable  to  rule  out  oversecretion  of  this  gland  as  participant. 

In  pigmented  breeds,  such  as  the  Brown  Leghorn,  the  formation  of 
barbides  by  thyroid  feeding  is  associated  with  a  deposition  of  melanin  in 
these  barhules  (Horning  and  Torrey,  1927,  p.  223)  and  the  same  is  true 
for  thyroxine,  though  it  is  possible  by  using  very  dilute  concentrations  to 
obtain  barbnle  formation  only  (Lillie  and  Juhn,  1932).  This  dark  pig¬ 
ment,  while  foreign  to  the  position  in  which  it  is  determined,  is  present  in 
a  latent  state.  It  is  similar  to  the  melanin  pigment  normally  occurring  in 
the  base  of  the  feathers  of  the  neck,  saddle,  etc.,  or  in  other  regions  of  the 
bird’s  plumage,  and  its  ap[)earance  in  apical  sections  of  saddle  feathers  for 
instance,  is  to  be  considered  more  reasonably  in  the  nature  of  a  displace¬ 
ment  rather  than  a  new  formation. 

This  point  of  view  is  supported  by  the  impossibility,  so  far  at  least,  of 
obtaining  a  melanin  reaction  in  normal  white  fowls.  In  their  description 
of  the  darkening  of  feathers  in  Brown  Leghorns,  Barred  Rocks,  Campines 
and  Rhode  Island  Reds,  Horning  and  Torrey  say  (1927,  p.  223 i  ;  '“White 
Leghorns  show  similar  changes  in  feather  form  and  structure,  though  not 
in  color.” 

1  have  given  two  White  Leghorn  cocks  a  single  injection  each  of  2 
mgm.  thyroxine  (0.5  mgm.  will  cause  melanin  deposit  in  the  Brown  Leg¬ 
horn)  and  in  the  hackle  and  saddle  feathers  have  obtained  the  character¬ 
istic  formation  of  barhules  extending  from  the  rhachis  towards  the  margin 
of  the  vane,  but  no  modification  in  color  from  the  normal  white.  The 
breast  feathers  of  these  birds  showed,  as  was  to  be  expected,  no  change. 
Since  these  jiossess  barhules  to  the  tips  of  the  barbs  they  conse(iuently 
have  no  mechanism  of  response. 

The  capon,  29-942,  while  identical  in  plumage  appearance,  differed 
from  these  two  males  in  being  pigmented  originally,  and  the  reaction  here 
to  thyroxine  was  tested  by  the  usual  method  of  i)lueking  feathers  in  hackle 
and  saddle  and  the  injection  of  a  single  dose  of  2  mgm.  thyroxine  when 
regeneration  was  under  way.  The  response  proved  entirely  similar  to  the 
reaction  in  the  pure-bred  White  Leghorns,  distinct  barbnle  formation  took 
place,  but  the  white  color  remained  unaltered  (Plate  I.  Figures  B  and  C). 

From  the  description  of  the  female  in  the  literature  (Hesse,  1927), 
the  i)lumage  change  to  white  is  not  an  irreversible  process  and  it  is  pos¬ 
sible  that  in  earlier  periods,  when  the  loss  of  pigment  was  only  commenc¬ 
ing  in  certain  regions,  a  melanin  reaction  in  the  capon  might  have  fol¬ 
lowed  the  administration  of  thyroxine.  This  can  be  tested  if  similar  mate¬ 
rial  appears  in  the  laboratory. 
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SUMMARY 

An  instance  of  complete  depigmentation  occurring  in  the  feathering 
of  a  Brown  Leghorn  capon  is  described.  The  process  of  color-loss  was  a 
gradual  one,  extending  over  a  period  of  months  and  was  not  accompanied 
by  structural  changes  in  the  plumage  or  any  abnormality  in  the  bird. 

The  ])rohable  non-participation  of  the  thyroid  in  this  bleaching  of  the 
feathering  is  discussed  and  experimental  plumage  modifications  obtained 
with  thyroid  and  thyroxine  administration  are  listed  for  comparison. 
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The  changes  in  the  thyroid  gland  during  pregnancy  have  held  the 
interest  of  clinicians  and  pathologists  for  many  years.  The  pi-ohlem  is 
especially  recognized  in  the  goiter  districts,  where  without  early  prophy- 
la.xis.  thyroid  disturbances  are  inevitable.  By  clinical  observation  and  lab¬ 
oratory  tests,  variations  in  thyroid  function  during  pregnancy  have  been 
estimated.  Iodine  is  given  throughout  pregnancy  to  minimize  such  func¬ 
tional  disturbances.  That  such  administration  is  .iustified  is  common 
knowledge  and  is  supported  by  the  mass  of  current  literature  dealing  with 
this  subject. 

It  is  an  established  fact  that  ju’egnancy  is  associated  with  a  consid¬ 
erably  e.xaggerated  metabolic  rate.  This  has  been  recognized  by  clinical 
observation  for  many  years  but  was  not  established  definiti'ly  until  re¬ 
cently.  The  earliest  determinations  are  (pioted  by  Root  and  Root  (1)  as  a 
relative  and  absolute  increase  in  the  oxygen  consumption  per  kilogram  of 
body  weight,  early  in  pregnancy. 

In  recent  years  more  accurate  determination  with  standard  apparatus 
affords  definite  percentage  increase  of  the  basal  metabolic  rate  in  preg¬ 
nancy.  In  1921,  Baer  (2)  reported  44  ca.ses  and  in  192:1,  f'ornell  (.‘D  de¬ 
tailed  84  instances  with  uniform  residts.  They  recorded  a  range  of  29  to 
35  per  cent  increase  in  the  B.^I.R.,  ante-partum  with  a  sharp  iiost-partum 
fall.  Root  and  Root  (1)  cite  one  case  with  similar  recordings.  The  study 
of  i)atients  with  abnormal  glands  by  Pla.ss  >:,id  ^  oakman  (4)  in  1929,  indi¬ 
cates  that  the  ante-partnm  increase  of  tin  i  asal  metabolic  I'ate  was  influ¬ 
enced  directly  proportional  to  tbe  degr. ;  f  disease  present.  Their  figures 
for  augmented  rates  were  similar  to  the  above.  Kraul  and  Halter  (5)  and 
Litzenberg  and  Casey  (6)  further  substantiate  these  findings  in  their  re¬ 
ports  of  decreased  metabolic  rates  in  instances  of  decreased  genital  func¬ 
tion,  dysmenorrhea,  and  sterility. 

There  is  abundant  evidence  of  the  existence  of  thyroid  hyperti-ophy 
during  normal  pregnancy,  in  the  writings  of  Cornell  (3),  Class  and  Yoak- 
man  (4),  Braun  (7),  Raycraft  (8),  Davis  (9),  and  Straus  and  Daley 

(10) .  There  are  investigators  who  do  not  agree,  however,  notably  Kraus 

(11)  of  Berlin.  He  states  that  the  results  of  ei)hredrine  injection  tests 
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for  thyroid  function  show  a  depressed  rather  than  an  intensitied  thyroid 
activity  during  pregnancy.  In  support  of  this  view  he  reports  three  cases 
of  patients  dying  intra-partum  in  which  the  histological  picture  of  the 
thyroid  gland  was  that  of  hypothyroidism.  No  such  observations  are  found 
in  the  American  literature. 

Experimental  studies  of  thyroid  activity  and  associated  abnormalities 
are  probably  more  numerous  than  strictly  clinical  investigations.  In  the 
great  mass  of  animal  experimentation  reported  in  the  current  literature 
concerned  with  the  thyroid  and  its  function,  there  are  very  few  dealing 
with  the  problem  presented  here.  There  are,  however,  a  number  of  ])apers 
jtresenting  the  results  of  iodine  administration  during  pregnancy.  In  1917. 
Smith  (12)  fed  iodine  and  thyroid  to  pregnant  sows.  He  found  that  live 
grains  of  potassium  iodide  daily  throughout  pregnancy,  increased  the  num¬ 
ber  and  vigor  of  the  young.  A  similar  amount  of  sheep’s  thyroid  had 
little  effect.  The  animals  not  receiving  iodine  or  thyroid  had  only  a  few 
young,  many  of  which  died.  Evard  (18)  in  1928,  gave  large  doses  of 
potassium  iodide  to  pregnant  ewes  and  found  that  the  resistance  of  the 
young  was  decreased,  fetal  mortality  was  increased,  but  the  incidence  of 
goiter  diminished.  Carefully  controlled  experiments  indicated  that  the 
larger  the  dose  the  greater  the  deleterious  effect. 

There  are  very  few  discussions  or  reports  of  the  influence  of  iodine  on 
the  heat  production  in  animals.  Marine,  et  al.  (14)  in  1927,  studied  the 
effect  of  large  doses  of  iodine  on  the  heat  production  in  rabbits.  These 
investigators  found  a  decrease  in  five  instances,  no  change  in  11.  and  an 
accentuation  in  two  animals.  No  distinctive  microscopic  changes  were 
noted.  Cordonnier  (15)  caused  an  elevation  of  the  metabolic  rate  in 
guinea  pigs  by  feeding  them  desiccated  thyroid.  In  these  animals  ])otas- 
sium  iodide  did  not  effect  the  return  to  normal. 

The  clinical  results  of  iodine  administration  in  cases  with  high  meta¬ 
bolic  rates,  are  well  known  and  established.  In  1924,  Plummer  and 
Boothby  (16)  reported  600  eases  of  Graves’  disease  in  which  the  oral 
administration  of  Lugol’s  solution  caused  the  basal  metabolic  rates  to  droj) 
from  dangerous  heights  to  a  point  compatible  with  an  excellent  surgical 
risk.  Marine  (15)  later  pointed  out  that  iodine  in  any  form  will  involute 
physiological  hyperplasia  of  the  thyroid  and  prevent  its  occurrence  in  all 
of  the  different  animals  studied.  He  attributed  this  involution  to  in¬ 
creased  colloid  storage,  distention  of  the  acini,  and  an  acute  blocking  of 
the  peri-acinar  capillaries  and  lymphatics,  thus  damming  back  the  se¬ 
cretions. 

There  can  be  no  doubt  of  the  clinical  value  of  iodine  administration 
during  pregnancy,  as  is  witnessed  by  the  many  reports  in  the  current  liter¬ 
ature.  There  is,  however,  a  lack  of  controlled  animal  experiments  and 
observations  regarding  the  iise  of  iodine.  For  this  reason  it  seems  .iusti- 
fiable  to  report  the  results  obtained  by  the  administration  of  iodine  to 
rabbits  during  pregnancy  and  puerperium. 
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EXPERIMENTAL  STUDY 

The  object  of  the  study  was  to  determine  whether  or  not  iodine  has 
any  signiticant  stabilizing  effect  on  the  thyroid  glands  of  rabbits  dui-ing 
])regnaney.  It  was  deemed  advisable  to  establish  certain  conditions  to  he 
fulfilled  during  the  course  of  the  study.  (1 )  The  (juantity  of  iodine  to  he 
administered  was  calculated  according  to  the  physiological  optimum,  ami 
multiples  of  it  were  given  daily  by  mouth.  (2)  Fre:,ueut  basal  metabolic 
rates  were  taken  to  note  the  effect  on  oxygen  consumption  and  heat  pro¬ 
duction.  (d)  Biojisies  were  made  at  term  and  at  the  emd  of  lactation  to 
determine  the  intluence  on  the  structure  of  the  thyroid  gland. 

Thirteen  rabbits  were  used.  To  these  animals  multiples  of  the  physio¬ 
logic  iodine  recjuiremeuts  were  administered  daily.  Pregnancy  was  in¬ 
duced  in  nine  of  the  rabbits,  and  these  were  followed  through  pregnancy 
and  puerperium  with  freipient  basal  metabolic  readings.  The  animals 
were  kept  in  clean  cages,  in  a  moderately  warm  room,  with  good  light, 
adeijuate  food,  and  plenty  of  water.  The  feeding  time  was  2:00  P.]\I.  and 
the  basal  metabolic  determinations  were  taken  the  following  morning  so 
that  IS  to  20  hours  elapsed  after  feeding.  The  rabbits  were  carefully 
li-ansported  to  the  apparatus  to  avoid  increased  activity.  A  ^McKesson 
metaholor  with  circulating  motor  and  water  sealed  b.reathing  chamber  was 
used  to  determine  the  oxygen  consumption  (Figure  1.)  This  apparatus 


FiKurc  1.  Pliotogriipti  of  tin-  McKesson  Metabolor  and  the  water  sealed  breathing  chamber 
used  in  tbe  experiments. 

was  tested  before  each  series  of  estimations  and  readings  wei’e  taken  only 
when  it  was  found  to  he  air-tight.  This  test  period  lasted  15  minutes. 
Wilson’s  soda  lime  for  metaholors  was  used  in  the  lime  chamber.  Fresh 
air  and  one  liter  of  oxygen  were  used  for  each  estimation.  The  rabbits 
remained  in  the  breathing  chamber  for  15  minutes  before  the  readings 
were  taken.  The  weight  in  kilograms,  the  temperature,  the  barometric 
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pressure,  and  cubic  centimeters  of  oxygen  used  were  noted  on  a  separate 
chart  for  each  rabbit.  Notes  were  also  made  regarding  the  condition  of 
the  animal  and  the  probable  approach  to  the  basal  condition.  The  animals 
soon  became  adjusted  to  the  breathing  chamber  and  remained  in  it  for  30 
minutes  without  a  move. 

The  calculations  were  made  with  logarithmic  tables  that  read  to  the 
sixth  place.  Meeh’s  formula  for  the  surface  area  of  animals  was  used.  It 
is  S=KW%,  when  S  is  the  surface  area,  K  is  a  constant,  and  W  the 
weight  in  kilograms.  The  constant  for  rabbits  is  0.128.  The  surface 
areas  of  the.se  animals  averaged  about  0.25  sq.  m.  Hayden’s  table  temper¬ 
ature  and  barometric  pressure  corrections  were  used  in  the  calculation  of 
the  basal  metabolic  rates.  The  basal  metabolic  rate  may  be  defined  as  the 
calories  produced  per  hour,  per  scpiare  meter  of  body  surface  area  under 
.standard  conditions.  The  actual  calculations  were  as  follows:  cubic  centi¬ 
meters  of  oxygen  iised  per  miniite,  times  the  correction  factor  in  Hayden’s 
table,  divided  by  the  fraction  of  a  scjuare  meter  of  body  surface  area.  The 
rates  for  each  animal  are  given  in  the  table  marked  Chart  111. 

The  rabbits  were  given  from  one  to  five  times  the  physiologic  optimum 
of  iodine  requirements.  This  was  administered  in  the  form  of  Lugol’s 
.solution  diluted  1/10000.  Physiologic  iodine  is  based  on  the  (piantity 
given  by  Sollmann  (17),  as  about  0.045  mgm.  for  an  adult  in  24  hours. 
In  each  minim  of  Lugol’s  solution  there  are  6.5  mgm.  of  iodine.  In  one 
minim  of  a  1/10000  solution  there  would  be  0.00065  mgm.  of  iodine  or  the 
amount  re(|uired  per  kilogi-am  of  body  weight  in  24  hours.  Thus  for  each 
kilogram  of  weight  the  rabbit  was  given  1,  2,  3,  4,  or  5  minims  of  1/10000 
Liigol’s  solution.  Rabbits  8,  9,  and  10  were  control  subjects  and  received 
no  iodine. 

On  the  day  following  delivery  one  lobe  of  the  thyroid  was  removed 
surgically.  The  other  was  extirpated  at  the  end  of  lactation  when  the 
animal  was  sacrificed.  There  wei’e  no  ill  effects  noted  from  the  operation 
at  term.  The  glands  were  fixed  in  Zenker’s  fluid,  embedded  in  paraffin, 
and  stained  with  hematoxylin  and  eosin.  The  histological  description  of 
each  gland  is  given  in  order  of  presentation.  See  Chai't  II  and  composite 
table  of  the  results,  presented  below. 

Rabbit  No.  I  received  physiologic  iodine  daily  for  15  weeks.  She  bore 
four  healthy  young  in  the  tenth  week.  The  microscopic  sections  of  the 
lobe  of  the  thyroid  removed  at  term  disclose  small  irregular  acini,  lined 
with  low  cuboidal  epithelium  and  filled  with  ])ink  vacuolated  colloid.  At 
the  end  of  lactation  the  thyroid  was  made  up  of  small,  closely  compact 
acini  lined  with  cuboidal  epithelium  and  filled  with  bright  pink  colloid. 

Rabbit  No.  II  received  twice  its  physiologic  iodine  requirement  for  a 
period  of  two  months.  She  became  pregnant  early  and  at  tbe  end  of  the 
first  month  delivered  seven  healthy  young.  Microscopic  sections  of  the 
gland  removed  at  term  disclosed  irregular  small  acini  lined  with  low 
cuboidal  epithelium  and  filled  with  pink,  jiale  non-vacuolated  colloid.  The 
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CHART  II 

Composite  Table  of  the  Experimental  Data. 


Rabbit 

No. 

Quantity 

of 

Iodine 

Per  Kilo 

Normal 

H.  M.  R. 

Pregnancy 

or 

Condition 

Per  Cent 
Increase 
B.M.R.in 
Pregnancy 

Condition 

of 

Thyroid 

No.  of 

1  Young 

Per  Cent 
Def'rease 
in 

Lactation 

Condition 

of 

Thyroid 

IM 

.00065  mg. 

24.963 

Pregnant 

32.9% 

Active 

4 

27.58% 

Active 

R-II 

.0013  mg. 

27 . 188 

Pregnant 

27.3% 

Inactive 

Bi 

52.31%. 

sit.  act. 

R-III 

.0013  mg. 

20.15 

Pregnant 

23.5% 

Inactive 

HS 

0. 

R-IV 

.00195  mg. 

21.251 

Pregnant 

21.17% 

Inactive 

5 

23.22% 

1  Inactive 

R-V 

.00195  mg. 

21.121 

Pregnant 

3.6% 

Sit.  act. 

8 

6.4% 

Inactive 

R-VI 

.0024  mg. 

23.98 

Pregnant 

27.2% 

Inactive 

3 

48.7% 

Inactive 

R-V  1 1 

.(K)30.5  mg. 

27 . 287 

Pregnant 

14.4% 

Inactive 

9 

44.04% 

Inactive 

R-VIII 

None 

20.5 

Pregnant 

39.2% 

Mod.  aet. 

6 

0. 

R-IX 

None 

25.81 

Pregnant 

45.1% 

-Aetive 

2 

79.09% 

Active 

R-X 

None 

21.767 

Not  preg. 

0. 

Inactive 

0 

0. 

R-XI 

.(K)065  mg. 

24.02 

Not  preg. 

0. 

Inactive 

0 

0.  1 

R-X  1 1 

.  0024  mg. 

20.02 

Infeetion 

0. 

Very  act. 

0 

0. 

R-XIII 

.00305  mg. 

25 . 59 

Infection 

0. 

-Active 

0 

0. 

l)loo(l  vessels  were  engorged  and  the  lymph  sjiaees  were  dilated.  The 
microscopic  picture  at  the  end  of  lactation  was  essentially  the  same. 

Rabbit  No.  Ill  received  twice  its  physiologic  iodine  requirement  or 
2.0  minims  of  1/10000  Lugol’s  solution  daily  for  266  da.vs.  She  did  not 
become  pregnant  until  the  last  month  of  the  experiment  and  the  tirst  day 
jmst-partnin  contracted  an  infection  and  died.  The  thyroid  gland  removed 
at  autopsy  was  composed  of  relatively  uniform,  small  acini  filled  with  pale 
blue  colloid.  This  colloid  was  ])eripherally  vacuolated.  The  acinar  cells 
were  cuhoidal  and  not  infolded. 

Rabbit  No.  IV  was  given  8  times  tbe  physiologic  iodine  recpiirement 
for  a  period  of  288  days.  Pregnancy  occurrc'd  in  the  second  month  and 
she  delivered  the  following  month.  One  gland  was  removed  on  the  first 
day  post-|)artum  and  the  mother  devoured  her  young  on  the  second  day 
so  that  the  post-lactation  gland  could  not  be  studied.  She  did  not  become 
j)regnant  again  so  was  killed  at  tbe  end  of  tbe  experiment  and  the  remain¬ 
ing  lobe  removed.  Tbe  thyroid  removed  at  term  was  inactive  micro¬ 
scopically.  It  was  composed  of  small  irregular  acini  with  non-vacuolateil 
colloid.  The  lobe  removed  at  the  end  of  the  experiment  showed  no  micro¬ 
scopic  changes  of  note. 

Rabbit  No.  V  received  8.0  minims  of  1/10000  LugoPs  solution  daily 
for  17  weeks.  She  became  pregnant  in  the  second  month  and  boi-e  eight 
healthy  young.  The  mieroscopic  sections  of  the  thyroid  removed  at  term 
revealed  irregular  sized  acini  lined  with  low  cuhoidal  epithelium  and  filled 
with  slightly  vacuolated  pink  colloid.  At  the  end  of  lactation  the  remain¬ 
ing  lobe  of  tbe  thyroid  was  found  to  be  slightly  enlarged.  Mierosco])ically 


pale  non-vaciiolated  colloid.  At  the  end  of  the  experiment  the  thyroid 
was  made  np  of  small  collapsed  acini  containing  no  colloid.  The  acinar 
epithelium  was  disintegrating,  the  cytoplasm  was  granular  and  the  nuclei 
very  pale. 

Rabbit  No.  VII  received  five  times  the  ]diysiologic  iodine  re<|uirement 
daily  for  14  weeks.  She  bore  nine  healthy  young  and  passed  through  an 
uneventful  pregnancy  and  puerperium.  The  thyroid  removed  at  term  was 
composed  of  irregular  sized  acini,  containing  abundant  colloid.  This  col¬ 
loid  was  pale  pink  and  non-vacuolated.  The  same  picture  existed  at  the 
end  of  lactation. 

Rabbit  No.  VIII,  one  of  the  controls,  was  treated  similarly  to  the 
others  except  that  she  received  no  iodine.  She  delivered  five  healthy  young 
but  she  did  not  care  for  them  and  they  all  died.  For  this  reason  only  the 
term  thyroid  could  be  obtained.  This  gland  presented  microsco[)ic  evi¬ 
dence  of  activity  as  the  acini  were  small,  lined  with  cuboidal  and  columnar 
epithelium,  and  filled  with  vacuolated  colloid. 
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Ral)l)it  No.  IX,  also  a  control,  was  kept  under  conditions  similar  to  the 
experimental  animals  except  that  iodine  was  omitted.  She  was  carried 
thi’ough  pregnancy  and  lactation.  The  thyroid  removed  at  term  appeared 
hyperemic.  It  was  composed  of  small  acini  lined  with  columnar  and 
cuhoidal  epithelium,  and  tilled  with  scant  vacuolated  colloid.  There  was 
evidence  of  well  marked  activity.  The  gland  removed  at  the  end  of  lacta¬ 
tion  was  less  cellular,  the  acini  being  larger  and  the  colloid  more  ahnndant. 
The  colloid  was  markedly  vacuolated. 

Rahhit  No.  X,  a  control  animal,  received  no  iodine  and  did  not  be¬ 
come  i)regnant.  She  was  under  observation  for  2:13  days.  The  thyroid 
gland  removed  at  autopsy  was  grossly  and  microscopically  inactive.  The 
acini  were  small  and  closely  compact.  They  contained  hut  little  non- 
vacuolated  colloid. 

Rahhit  No.  XI  received  the  physiologic  iodine  recpiirement  for  a 
period  of  231  days.  She  did  not  become  i)regnant  and  was  killed  at  the 
end  of  the  exi)ei'inient.  The  thyroid  consisted  of  two  small  reddish-brown 
lobes.  ]\Iicroscoiueally  these  were  made  up  of  uniformly  small  acini  lined 
with  low  cuhoidal  epithelium,  and  tilled  with  scant  pale  pink  non-vacuo- 
lated  colloid. 

Rahhit  No.  XT  I  was  given  four  times  the  i)hysiologic  iodine  reipiire- 
ment  for  113  days.  This  doe  never  became  pregnant  hut  she  took  the 
male  several  times.  She  died  on  the  113th  day  after  a  prolonged  course 
of  furruuculosis  and  a  terminal  septicemia.  The  thyroid  gland  removed 
at  autopsy  was  very  small  and  I’cddish-hrown.  ^Microscopically  the  thy¬ 
roid  was  active  as  it  was  made  up  of  irregular  small  acini  lined  with 
cuhoidal  and  columnar  cells,  and  tilled  with  vacuolated  colloid. 

Rahhit  No.  XI 11  received  five  times  the  physiologic  iodine  recpiire- 
ment  for  226  days.  She  did  not  become  pregnant  in  spite  of  rc'peated  at- 
temids.  During  the  si.xth  month  of  the  experiment  she  contracted  snuffles 
and  died  on  the  226th  day.  The  thyroid  removed  at  autopsy  was  macro- 
scopically  unchanged.  ^licroscopically  the  acini  were  small  and  of  uniform 
size.  The  acinar  cells  were  cuhoidal  and  not  hyperchromatic.  The  colloid 
was  periphei’ally  vacuolated  and  took  a  dull  blue  stain. 

CO  .MM  EXT 

A  summary  of  the  hndings  in  this  experimental  study  includes  certain 
data  of  note.  There  were  13  animals  used.  All  of  the  rabbits  (‘xcept  Nos. 
VIII,  IX,  and  X  received  iodine  daily  as  recorded  on  the  composite  chart 
(Chart  II ).  It  will  he  noted  that  Rabbits  I  to  IX,  inclusive,  became  preg¬ 
nant  and  all  showed  a  definite  increase  in  the  B.iM.R.  at  term.  R-X 
never  became  pregnant  and  received  no  iodine.  Its  li.iM.R.  remained 
within  normal  limits  and  its  gland  was  microscopically  inactive.  R-XI 
i-eceived  the  j>hysiologic  ojitimum  of  iodine,  did  not  become  pregnant,  and 
presented  an  inactive  gland  when  sacrificed  at  the  end  of  the  experiment. 
Rabbits  XII  and  XIII  became  infected  and  succumbed  before  pregnancy 


100 


IODINE  AND  THYROID 


occurred.  These  animals  exhibited  a  sharp  rise  in  their  B.M.R.  with  the 
infection  and  at  death  the  thyroid  glands  were  found  to  he  very  active. 
The  normal  basal  metabolic  rate  listed  for  each  rabbit  is  the  average  of 
several  readings  taken  under  uncomplicated  conditions,  as  there  are  no 
detinite  figures  available  for  oxygen  consumption  and  heat  production  in 
rabbits.  The  increase  in  the  B.M.R.  with  pregnancy  ranges  between  3.6 
per  cent  and  32.9  per  cent  in  the  experimental  animals,  and  in  the  control 
animals  the  increase  was  between  39.2  per  cent  and  45  ])er  cent.  Also 
within  certain  limits  the  animals  receiving  multiples  of  the  physiologic 
optimum  of  iodine  showed  lower  basal  metabolic  rates  and  their  thyroids 
were  microscopically  not  active.  There  was  no  signified  decrease  at  the 
end  of  the  lactation  period. 

In  this  admittedly  small  series  of  rabbits  there  are  findings  that  are 
worthy  of  i-epetition  and  discussion.  One  of  the  most  striking  results  was 
the  contrast  between  the  increased  heat  production  and  the  activity  of  the 
glands  removed  at  term.  In  practically  every  case  in  which  iodine  was 
given,  the  heat  production  and  oxygen  consumption  were  elevated  out  of 
proportion  to  activity  in  the  thyroid.  This  was  not  as  evident  in  those  ani¬ 
mals  receiving  little  or  no  iodine.  The  composite  table  (f'hart  ID  bears 
evidence  of  the  above  statement,  when  one  examines  the  5th  and  6th 
columns,  noting  the  percentage  increase  of  B.IVI.R.  with  i)regnancy  and 
the  activity  of  the  corresponding  thyroid.  In  view  of  the  increased  activ¬ 
ity  of  the  thyroid  and  the  higher  B.M.R.  in  the  control  rabbits  receiving 
no  iodine,  there  would  seem  to  be  a  definite  sustaining  etfect  of  iodine  on 
the  thyroid  of  rabbits  during  pregnancy.  This  may  be  (h'scribed  as  a 
stabilization  of  the  thyroid  activity  so  that  the  increased  demands  may  be 
met  without  apparent  taxation  of  the  gland.  If  this  is  true,  it  does  not 
correspond  with  the  conclusions  of  Plass  and  Yoakman  (4)  who  feel  that 
iodine  does  not  prevent  gestational  hypertrophy  but  merely  aids  the  ab¬ 
normal  gland.  It  is  of  interest  to  note  that  the  figures  of  this  series  cor¬ 
respond  to  certain  clinical  reports.  The  increases  of  the  B.iM.R.  with  preg¬ 
nancy  parallel  those  reported  by  Baer  (2)  and  Cornell  (3').  The  increased 
number  of  young  borne  by  iodine-fed  mothers  agrees  with  the  findings  of 
i^mith  (12).  These,  however,  are  minor  points.  The  most  evident  result 
is  that  of  the  definite  influence  of  iodine  on  the  thyroid  gland  of  rabbits 
during  pregnancy  which  has  been  well  established  clinically  for  many  years 
and  seemingly  is  substantiated  in  this  report. 

CONCLUSIONS 

In  view  of  the  foregoing  results  there  would  appear  to  be  limited  but 
definite  evidence  that  in  rabbits  iodine  has  a  sustaining  effect  on  the  thy¬ 
roid  gland  during  pregnancy  and  also  probably  lowers  the  metabolic  shock 
incident  to  the  pregnant  state.  The  above  assertion  is  based  on  the  lower 
basal  metabolic  rates  and  less  active  thyroid  glands  recorded  for  the  ani¬ 
mals  receiving  iodine  daily. 
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SUMMARY 

Clinical  and  experimental  observation  indicate  that  pregnancy  incites 
an  increased  metabolic  rate,  although  there  is  some  disagreement  as  to 
whether  or  not  thyroid  function  is  increased.  The  administration  of  iodine 
and  thyroid  to  pregnant  animals  is  also  said  to  have  a  beneficial  cflFect 
upon  the  young.  Such  observations  as  wtII  as  the  fre<|uent  occurrence 
of  fulminating  hyperthyroidism  in  women  with  histories  of  repeated  preg¬ 
nancies  leads  to  the  suggestion  that  the  repeated  excitation  of  the  thyroid 
gland  may  eventually  result  in  functional  thyroid  imbalance  and  that  such 
imbalance  may  be  in  part  dependent  \ipon  iodine  deficiency.  In  the  in¬ 
vestigation  of  this  problem  13  healthy  female  rabbits  were  selected,  fed 
with  standard  i)repared  rabbit  food  and  housed  under  careful  conditions. 
They  were  given  varying  doses  of  iodine  in  the  form  of  Lugol’s  solution. 
These  doses  were  calculated  according  to  the  physiologic  ojdimum  (0.045 
mgm.  for  human  adult  in  24  hours).  The  rabbits  were  given  amounts 
varying  from  0.00065  mgm.  to  0.00305  mgm.  or  1,  2,  3,  and  4  times  the 
physiologic  reiiuirements  of  iodine.  These  dosages  were  maintained 
throughout  the  jieriod  of  pregnancy  and  lactation.  Three  of  the  rabbits 
(controls')  received  no  iodine.  Seven  of  the  ten  ex[)crimental  animals 
became  i^regnant,  two  developed  infection  and  one  i)i’Oved  sterile.  Two  of 
the  controls  also  became  i)regnant.  From  8  to  25  basal  metabolic  deter¬ 
minations  were  made  on  each  rabbit.  These  indicated  that  those  rabbits 
given  additional  iodine  developed  a  smaller  (3.6  to  2.9  i)er  cent)  increase 
in  the  basal  metabolic  rates  than  did  the  controls  (39.2  to  45  per  cent 
increase). 

The  study  of  microscopic  sections  of  the  thyroid  glands  revealed  de¬ 
grees  of  activity  that  corresponded  with  the  basal  metabolic  rate  variation. 
In  those  rabbits  receiving  an  increased  amount  of  iodine  there  was  less 
evidence  of  functional  activity  than  in  the  glands  of  the  controls.  The 
inactivity  was  most  pronounced  in  the  thyroid  glands  of  those  rabbits 
receiving  four  times  the  physiologic  iodine  recpiirement.  There  was  no 
striking  difference  in  the  lobes  of  the  thyroid  at  the  time  of  delivery  of  the 
young  and  at  the  end  of  lactation.  There  is,  therefore,  evidence  that  the 
increase  of  the  physiologic  doses  of  iodine  tends  to  compensate  the  meta¬ 
bolic  demands  of  pregnancy  and  thus  protect  the  thyroid  gland  frotn  over¬ 
functioning. 
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Abstract  Department 

Tliree  cases  of  Addison's  disease  treate<l  with  an  extract  of  suprarenal  cortex. 
Benham,  H.  W.,  Mary  Fisher,  I.  More,  and  C.  J.  L.  Thurgar,  Lancet,  1:  125. 
1932. 

The  effect  of  an  extract  of  the  suprarenal  cortex  on  three  proved  cases  of 
Addison’s  disease  is  described.  In  spite  of  some  temporary  benefits  of  the 
usual  striking  nature,  there  was  no  permanent  relief  with  the  amounts  and 
type  of  extract  used. — R.  L.  Zwemer. 


Kft’ects  of  cortico-adrcnal  extract  <jn  carbohydrate  inetalMtIism  in  normal  ani¬ 
mals.  Britton,  S.  W.  and  H.  Silvette,  Am.  J.  Physiol.  100:  693.  1932. 

Extracts  of  the  adrenal  cortex  of  proven  potency  were  found  to  have  a 
marked  influence  on  carbohydrate  metabolism  in  normal  cats,  rats  and  rabbits. 
Young  animals  were  particularly  responsive.  In  them  the  blood  glucose  and 
liver  and  muscle  glycogen  values  were  considerably  elevated  within  an  hour 
after  Injection  of  the  extract.  Six  hours  after  injection  (in  rats)  the  levels 
were  still  maintained  higher  than  in  controls  treated  with  adrenaline  or  saline 
solutions.  Storage  of  glycogen  in  the  liver  after  extract  treatment  was  en¬ 
hanced  three  to  five  times  above  that  of  the  controls.  Large  amounts  of  dilute 
adrenaline  solution  (1:2,000,000),  given  intraperitoneally  to  young  rats,  pro¬ 
duced  increases  in  blood  sugar  and  reductions  in  muscle  glycogen.  Liver  gly¬ 
cogen  was  also  in  many  cases  reduced.  The  increments  in  hepatic  glycogen 
produced  by  the  extract  form  the  basis  of  a  relatively  simple  and  economical 
means  of  testing  the  potency  of  the  material. — R.  G.  H. 


Experimental  adrenal  exhaustion.  Edmunds,  C.  W.  and  R.  G.  Smith,  J.  Lab. 

&  Clin.  Med.  17:  399.  1932. 

In  a  series  of  controlled  experiments  it  was  demonstrated  that  the  epineph¬ 
rine  content  of  the  adrenal  glands  of  dogs  was  reduced  by  subcutaneous  in¬ 
jection  of  large  doses  of  physostigmine  to  approximately  one-half  within  4-5 
hours  and  to  one-third  within  24  hours.  By  48  hours  after  injection  the  glands 
had  largely  replenished  themselves.  ( Average  of  results  in  mgm.  of  epineph¬ 
rine  per  gm.  of  fresh  gland:  Normal — 1.51;  4-5  hours — 0.73;  24  hours — 0.55; 
48  hours — 1.55.)  Physostigmine  administered  twjce  daily  for  some  days  pro¬ 
duced  an  even  greater  depletion  of  the  adrenal  medulla.  The  characteristic 
weakness  and  apathy  of  the  physostigmine-treated  dogs  was  very  profound  in 
such  cases.  An  attempt  was  made  to  hasten  the  recovery  of  the  exhausted 
glands  by  administration  of  possible  precursors  of  epinephrine.  In  this  regard 
tyrosine  apparently  had  no  effect.  Dihydroxyphenylalanine  gave  some  evi¬ 
dence  of  a  beneflcial  action  but  the  results  were  not  conclusive  on  account  of 
the  wide  variations  in  the  different  animals.  Subcutaneous  injections  of  strych¬ 
nine  did  not  decrease  the  epinephrine  content  of  the  adrenal  glands. 

— R.  G.  Smith. 

The  action  of  adrenaline  on  glyc«)gen  distrihuthm  in  the  cat.  Evans,  C.  L.,  C. 

Tsai  and  T.  G.  Young,  J.  Physiol.  7;i:  103.  1931. 

Rats  were  injected  subcutaneously  with  0.2  mgm.  of  adrenaline  per  kgm. 
of  body  weight  and  killed  after  3  to  4  hours.  Control  animals  received  an 
equivalent  volume  of  0.99r  salt  solution.  Muscle  glycogen  was  decreased,  liver 
glycogen  increased.  Blood  sugar  was  definitely  increased  and  blood  lactate  de¬ 
creased  slightly.  Subcutaneous  injection  of  similar  amounts  of  adrenaline  in 
cats  caused  after  5  to  7  hours  an  insignificant  decrease  in  muscle  glycogen 
and  an  increase  in  liver  glycogen  which  the  authors  do  not  consider  significant. 
Blood  sugar  was  increased,  blood  lactate  unchanged.  Continuous  intravenous 
infusion  over  1  to  8  hours  of  adrenaline  from  0.09  to  0.65  mgm.  per  kgm. 
in  amytalized  cats  with  interval  sampling,  gave,  in  20-30  minutes,  a  pro¬ 
nounced  decrease  in  glycogen  content  of  both  muscle  and  liver  and  an  increase 
in  blood  lactate  and  sugar;  after  a  longer  interval  (150-280  min.)  there  was  a 
tendency  to  recovery  of  all  factors.  Similar  experiments  on  decapitated  and 
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decerebrated  cats  gave  similar  results  except  that  there  was  no  tendency  to 
recovery  in  5  hours  when  the  infusion  was  discontinued  after  an  hour.  Five 
hours  after  discontinuance  of  infusion  there  was  a  tendency  to  recovery. 

— C.  I.  R. 

Irradiation  therapy  in  functional  ovarian  disorders.  Ford,  F.  A.,  Radiology, 
16:  936.  1932.  Abst.,  Am.  J.  M.  Sc.  1«4:  132. 

During  the  past  few  years  there  have  been  several  references  in  the  liter¬ 
ature  to  the  possibility  of  stimulating  the  function  of  the  ovary  in  cases  where 
this  function  is  depressed  by  the  employment  of  small  doses  of  Roentgen  ray 
irradiation  and  on  the  whole  the  reports  have  been  of  a  favorable  nature.  In 
the  Mayo  Clinic  47  cases  were  treated  with  Roentgen  ray  for  habitual  amenor¬ 
rhea  or  oligomenorrhea  or  sterility  associated  with  these  conditions  and  29 
cases  were  treated  for  dysmenorrhea.  The  dosage  employed  was  approximately 
5  to  10%  of  an  erythema  dose.  Of  the  47  cases  treated  for  amenorrhea,  rang¬ 
ing  in  age  from  19  to  37  years,  36  were  irradiated  over  the  ovary,  5  over  the 
pituitary  and  in  6  there  was  combined  treatment  of  both  ovary  and  pituitary. 
The  report  of  the  results  is  not  available  in  6  patients,  15  failed  to  react,  while 
in  the  remaining  26  cases  menstruation  was  re-established  within  6  weeks  after 
the  treatment  and  has  continued  regularly  in  the  majority  of  patients  for 
periods  varying  from  a  few  months  to  2  years.  Seven  pregnancies  have  oc¬ 
curred  among  6  of  the  24  married  patients,  all  of  whom  had  previously  been 
sterile.  Of  the  29  cases  of  severe  dysmenorrhea,  relief  of  pain  followed  the 
irradiation  in  18.  Although  the  duration  of  relief  is  extremely  variable,  by 
repeated  irradiation  a  satisfactory  result  has  been  obtained  as  long  as  3  %  years 
in  one  case.  Evidence  has  not  been  found  that  repetition  of  treatments  at  in¬ 
tervals  of  3  months  or  longer  has  adversely  influenced  ovarian  function. 


Blood  calcium  regulation  in  man.  IV.  Action  of  adrenaline,  atropine  and  pilo¬ 
carpine  (Die  Blutkalkregulation  im  menschliclien  Organismiis;  die  Wirkung 
von  Adrenalin,  .\tropin  und  Pilokarpin).  Het^nyi,  G.  and  A.  Gaal,  Ztschr.  f. 
d.  ges.  exper.  Med.  75:  516.  1931.  Abst.,  Chem.  Absts.  26:  1658. 

Of  the  vegetative  nervous  system  stimulants. only  adrenaline  has  a  definite 
action.  It  lowers  the  blood  calcium. 


The  effect  »»f  complete  suprarenalectomy  on  the  oestrual  cycle  of  the  white 
rat  with  reference  to  suprarenal-pituitary  relationship.  Martin,  S.  .1.,  Am. 
J.  Physiol.  1(M»:  180.  1932. 

Complete  suprarenalectomy  in  female  white  rats  resulted  in  88%  of  the 
cases  in  a  suppression  or  irregular  appearance  of  the  oestrual  cycle.  In  females, 
80.1%  died  from  double  suprarenalectomy.  Intra-ovarial  transplants  of  supra¬ 
renal  cortex  maintained  normal  health  and  body  weight  and  restored  normal 
ovarian  activity.  Complete  suprarenalectomy  in  adult  females,  normal  and 
castrate  males,  changed  the  cytological  picture  of  the  hypophysis  and  produced 
a  marked  decrease  in  the  gonad  stimulating  hormone  of  the  anterior  lobe. 
Subcutaneous  injections  of  theelin  and  of  extracts  of  gonad  stimulating  hor¬ 
mone  of  the  anterior  hypophysis  were  effective  in  restoring  oestrum  although 
the  females  died  from  suprarenal  insufficiency.  Similar  injections  of  normal 
saline  and  epinephrine  chloride  gave  negative  results.  The  ovarian  disturbance 
following  complete  suprarenalectomy  was  not  due  to  operative  trauma,  avitami¬ 
nosis  (A,  B,  D,  E)  or  to  the  gradual  loss  in  body  weight  not  exceeding  21%. 
In  view  of  the  inconsistent  and  varied  effect  on  the  ovary  following  double 
suprarenalectomy  and  the  functional  and  cytological  changes  of  the  anterior 
lobe  always  coincident  with  marked  ovarian  disturbance,  it  is  believed  that  an 
intermediate  factor  is  present.  This  has  been  found  to  be  the  hypophysis  and 
serves  to  explain  the  mechanism  involved  in  the  oestrual  disturbance. 

— R.  G.  H. 

Suprarenal  tumor  with  iiietastases.  Peterman,  M.  G.,  Am.  J.  Dis.  Child.  4:J: 
655.  1932. 


A  case  is  reported,  with  autopsy  findings,  of  a  boy  three  years  of  age  with 
Hutchinson’s  syndrome  due  to  sarcoma  of  the  adrenal  medulla  with  metastases 
in  Ihe  skull  and  sacrum.  The  boy  also  presented  a  left  facial  paralvsis. 

— M.  B.  G. 
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The  relation  of  the  atireiials  to  the  earbohydrate  metabolism  of  the  musculature 
(Beziehungen  der  Xebeiiniere  zum  KohlehydratstotTwechH'  I  der  Muskulatur). 
Roese,  H.  F.,  Ztschr.  f.  d.  ges.  exper.  Med.  78:  426./1931.  Abst.,  Chem. 
Absts  30:  1329. 

An  adrenal-extremity  preparation  with  artificial  circulation  utilizes  sugar 
at  the  same  rate  as  a  simple  extremity  preparation.  The  usual  increase  in 
muscle  glycogen  is  not  seen,  and  lactic  acid  is  given  off  by  the  muscles.  The 
intact  adrenal  has  the  same  effect  on  carbohydrate  metabolism  as  adrenaline. 
There  is  no  basis  for  the  belief  that  the  cortical  hormone,  perhaps  choline,  is 
antagonistic  to  adrenaline. 

Suprarenal  hemorrhage  in  the  new-lM)rn  infant.  Rosenblum,  J.,  Am.  J.  Dis. 
Child.  43:  663.  1932. 

A  case  is  reported  of  an  infant  presenting  high  temperature,  rapid  respira¬ 
tions,  palpable  abdominal  tumor,  hypoglycemia  and  nitrogen  retention.  The 
child  recovered. — M.  B.  G. 

K.veretion  of  enzymes  after  injection  of  thyroxine,  adrenaline  jind  insulin  (Cber 
das  .Auftreteii  von  I’rotea,sen  im  Blut  bzw.  Harn  naeh  parenteraler  Zufuhr 
von  Thyroxin,  .Adrenalin  und  Insulin).  Abderhalden,  E.  and  E.  Wertheimer, 
Fermentforsch.  13:  421.  1931.  Abst.,  Physiol.  Absts.  10:  270. 

It  has  already  been  reported  that  injection  of  pituitary  or  ovarian  hor¬ 
mones  leads  to  the  appearance  of  specific  enzymes  in  the  urine.  Similarly,  in¬ 
jection  of  thyroxine,  adrenaline,  or  insulin  in  small  amounts  leads  to  the  excre¬ 
tion  of  enzymes  specific  for  thyroid,  suprarenal,  and  pancreas  substrates  re¬ 
spectively.  The  former  is  effective  even  in  thyroidectomized  animals. 


The  etiology  of  moiigoliaii  idiocy  on  the  bjisis  of  reports  in  twins  (Tber  die 
.Atiologie  des  Alongolismus  anhand  der  bisherigen  Ergebnisse  der  Zxvillingser- 
for.schung).  Bauer,  A.,  Arch.  f.  Kinderh.  90:  169.  1930. 

The  author  analyzed  44  reports  from  the  literature  and  one  of  his  own,  in 
which  mongolianism  occurred  in  twins.  In  32  cases,  only  one  child  was  mon- 
goloid;  in  17  cases  of  dizygotic  twins  of  different  sex  there  were  11  males  and  6 
females:  in  7  dizygotic  twins  of  the  same  sex,  two  were  males  and  five  females; 
in  8  twins  of  the  same  sex,  uncertain  as  to  one  or  two  egg,  there  were  4  males 
and  4  females.  In  6  cases  both  twins  were  mongoloid  and  of  the  same  sex; 
3  were  males  and  3  females.  There  were  6  doubtful  cases.  The  author  be¬ 
lieves  that  the  condition  is  due  to  germinal  factors  and  not  to  exogenous  condi¬ 
tions  of  the  mother  during  pregnancy. — M.  B. 

Hibernation  of  thirtecn-line<l  ground  s(|uirr(‘l  Citellus  tridecemlineatus  (>lit- 
chill);  iiiHuence  of  thyroxin,  pituitrin  and  desiccated  thymus  and  thyroid  on 
hibernation.  Johnson,  G.  E.  and  V.  B.  Hanawalt,  Am.  Naturalist,  <54:  272. 
1930. 

The  feeding  of  desiccated  thymus  and  thyroid  in  large  doses  to  27  and  23 
animals,  respectively,  resulted  in  no  definite  increase  or  decrease  in  tendency 
of  grown  squirrels  to  hibernate  when  subjected  to  cold  temperatures.  The 
injection  of  thyroxine  and  pituitrine  in  doses  which  were,  respectively,  22.')  and 
450  times  the  human  dose  on  the  basis  of  relative  weights,  produced  no  change 
in  tendency  to  hibernate  in  66  and  116  animals,  respectively,  in  comparison 
with  the  same  number  of  controls.  The  animals  were  subjected  to  cold  tem¬ 
peratures  after  the  injections.  The  experiments  indicate  that  the  secretions 
of  the  thymus,  thyroid  and  posterior  pituitary  are  not  important  agents  in  the 
production  or  prevention  of  hibernation. — Authors’  Summary. 


The  chemistry  of  the  growth  substance.  Kogl,  F.  and  A.  J.  Haagen  Smit,  Proc. 

Acad.  Sc.  Amsterdam,  34:  1411.  1931.  Abst.,  Chem.  Absts.  3tt:  2755. 

The  hormone  controlling  the  elongation  of  plant  cells  was  found  to  be 
present  in  cultures  of  B.  coli,  Rhizopus  species  and  yeast,  and  also  in  large 
amounts  in  human  male  or  female  urine.  The  NaHCO;, -solution  fraction  of  the 
EtjO  extract  of  pregnant  urine  was  thoroughly  extracted  with  petroleum  ethor 
and  with  benzene,  and  the  insoluble  residue  converted  to  a  Pb  salt  which  was 
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fractionally  precipitated  with  EtOH.  By  acidifying  the  extract  with  Et.O  a 
concentrate  in  which  one  plant  unit  weighed  10-®  mgm.  was  obtained.  Treat¬ 
ment  of  this  with  195-  HCl  in  MeOH  converted  the  growth  substance  to  a  form, 
probably  a  lactone,  in  which  it  was  no  longer  soluble  in  alkali.  Distillation  of 
this  compound  in  vacuo  gave  a  fraction,  bO.l  about  125°,  from  which  active 
crystals,  melting  at  172°,  were  obtained.  One  plant  unit  of  this  substance, 
for  which  the  name  auxine  is  suggested,  weighed  only  3.3  x  10-*  mgm.  The 
molecular  weight  was  about  340,  agreeing  with  that  found  by  Went,  and  for¬ 
mula  approximately  C,sH,;.0<.  Commercial  preparations  of  female  sexual  hor¬ 
mone  contained  the  growth  substance  as  impurity,  but  crystalline  theelin  was 
inactive. 

Relationship  of  bartonella  anemia  and  spleen  hormone.  Koh,  M.  J.  Chosen 
M.  A.  22:  (No.  6).  1932. 

The  author  observed  that  splenectomy  in  rats  was  usually  followed  within 
three  to  five  days  by  evidences  of  multiplication  of  Bartonella  muris  in  the 
blood  stream.  The  transplantation  of  splenic  tissue  or  subcutaneous  injection 
of  extract  of  desiccated  spleen  was  followed  within  two  or  three  days  by  dis¬ 
appearance  of  infection.  Serum  from  the  splenic  vein  of  normal  rabbits  or 
dogs  had  a  similar  protective  effect.  Irradiating  the  donor  with  a  quartz  lamp 
was  found  to  double  the  titre  of  the  protective  substance.  This  substance  which 
the  author  regards  as  a  specific  splenic  hormone  was  found  to  be  soluble  in 
water  but  not  in  alcohol  or  ether.  It  resisted  heating  at  80°  for  30  minutes 
but  was  destroyed  quickly  at  100°. — Condensed  from  Author's  Abst. — R.  G.  H. 


Pathogenesis  of  lipodystrophy.  Masloff,  E.  V.,  Medizin.  (t:  1.  1931. 

Many  authors  have  studied  the  connection  between  lipodystrophy  and 
lesion  of  the  central  nervous  system.  Two  forms  of  lipodystrophy  are  recog¬ 
nized:  the  classic  or  full  form  in  which  there  is  simultaneously  upper  atrophy 
and  lower  hypertrophy  and  a  partial  form  in  which  there  is  only  atrophy  or 
hypertrophy.  The  case  observed  by  the  author  belongs  to  the  partial  lower 
lipodystrophy  described  by  Viard  and  Laignel-Lavastine.  The  beginning  of  the 
adiposity  coincided  with  infection  of  chronic  epidemic  encephalitis.  It  is  prob¬ 
able  that  in  this  case  there  was  a  lesion  of  the  supracervical  nuclei  and  of  the 
hypothalamic  region. — M.  Breitmann. 


Blood  sugar  and  the  thymus-adrenal  medulla  antagonism  ( Blut/.urker  und 
Thymus-XelH*nnierenniark-.\ntagonismus) .  Messini,  M.,  Arch.  f.  exper.  Path, 
u.  Pharmakol.  101:  247.  1931.  Abst.,  Chem.  Absts.  20:  1339. 

Subcutaneous  injections  of  thymus  extract  into  rabbits  cause  a  slight  hy- 
perglucemia  within  several  hours,  accompanied  by  a  decrease  in  serum  inor¬ 
ganic  phosphorus.  Adrenaline  (1  mgm.  per  kgm.)  injected  during  this  hyper- 
glucemia  causes  an  additional  rise  in  blood  sugar,  comparable  to  that  obtained 
in  the  normal  animal.  Thymus  extract  injected  simultaneously  with  adrena¬ 
line  inhibits  the  adrenaline  hyperglucemia  and  glucosuria.  The  significance 
of  these  findings  is  discussed.  There  is  an  extensive  bibliography  relating  to 
the  possible  role  of  the  thymus  in  carbohydrate  metabolism. 


The  effect  of  extracts  from  the  thyniid,  mammary  and  f»vary  glands  on  the 
isolated  rabhit  intestine  (Pber  die  Wirkung  der  Kxtrakte  aus  Schild-,  Brust., 
u.  Ovarialdriisen  auf  den  Isolierten  Kaninchendarm) .  Tutajew,  G.  W., 
Ztschr.  f.  Biol.  01:  496.  1931.  Abst.,  Chem.  Absts.  2«:  1651. 

These  glands  stimulate  the  activity  of  the  intestine.  The  mammary  glands 
call  forth  a  strengthening  of  the  to-and-fro  peristalsis  movements  and  a  slow¬ 
ing  of  the  “rhythmus”  without  affecting  the  tonus.  The  ovarian  extracts 
strengthen  the  latter  also.  Thyroid  extract  acts  similarly  except  that  small 
doses  effect  a  weakening  in  peristalsis. 

OlH^ity  and  its  treatment.  Tuszewski,  S.,  Nowiny  Lakarskie,  Poznan.  4:1:  736. 
1931.  Abst.,  J.  A.  M.  A.  08:  1235. 

Tuszewski  discusses  the  present  status  of  obesity,  especially  its  treatment. 
He;  calls  attention  to  the  water  retention  action  of  the  pancreas  noted  in  con¬ 
nection  with  insulin  treatment.  After  a  discussion  of  causes,  diet,  habits  and 
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endocrine  glands,  he  summarizes  the  treatment  into  dietetic,  glandular  and 
physical  therapy.  With  regard  to  the  diet,  he  believes  that  from  100  to  150 
grams  of  albumin  is  a  daily  requisite  to  maintain  proper  metabolism.  Fats  and 
sugars  are  to  be  excluded,  especially  sugars,  which,  in  his  opinion,  promote 
absorption  of  foodstuffs.  The  view's  on  water  are  interesting;  far-reaching 
restriction  of  liquids  is  advised,  and  the  same  in  reference  to  table  salt  (to 
remove  water  retention).  Diuresis  is  strongly  advised.  The  glandular  therapy 
is  restricted  to  the  thyroid  (to  increase  metabolism),  anterior  pituitary  and 
sex  glands,  and  this  mode  of  treatment  is  essential  in  obesity.  Exercise  is  a 
valuable  adjunct  but  the  condition  of  the  heart  should  be  watched;  all  cases 
of  obesity  present  some  injury  of  the  heart  or  circulation.  Massage,  as  well  as 
hot  baths,  he  holds  to  be  worthless;  cool  baths  (15°  C.)  are  beneficial.  The 
diaphoresis  should  be  replaced  by  diuresis  to  avoid  discomfort. 

Metabolic  changes  and  treatiiieiit  of  ol)esit,v,  Wohl,  M.  G.,  Am.  J.  M.  Sc.  183: 

613.  1932. 

Studies  were  made  upon  the  basal  metabolic  rate,  the  specific  dynamic 
action  and  the  water  and  salt  retention  in  persons  suffering  from  obesity.  No 
constant  relationship  was  discovered  between  the  metabolic  rate  and  the  ex¬ 
cessive  deposition  of  fat.  In  a  certain  group  of  h-ypothyroid  patients,  four  of 
seven  were  underweight.  A  low  basal  rate  is  therefore  considered  of  no  great 
moment  in  the  pathogensis  of  obesity.  The  specific  dynamic  action  estimated 
45  and  90  minutes  after  the  ingestion  of  a  given  meal  did  not  vary  greatly 
from  the  normal.  Water  and  salt  retention  may  account  for  failure  to  reduce 
some  persons  on  the  ordinary  reduction  regime.  Studies  of  the  Volhard  w'ater 
test  and  of  the  McClure-Aldrich  intradermal'salt  solution  test  in  seven  cases  of 
obesity  showed  a  definite  diminution  of  urinary  output  and  a  rapid  absorption 
of  salt  in  five.  The  venous  and  capillary  NaCl  estimations  two  hours  after 
administration  of  10  gms.  of  NaCl  by  mouth  were  inconclusive,  but  it  is  note¬ 
worthy  that  two  patients  who  showed  retention  of  NaCl  have  lost  considerable 
weight  under  a  salt  restriction  and  dehydration  regime.  Salyrgan  intra¬ 
venously,  as  a  dehydrant,  was  employed  with  apparent  success. — E.  K.  Shelton. 


Observations  on  tbe  assay  of  the  conib-gn*^!!!  promoting  hormone.  Blyth,  J. 
S.  S.,  E.  C.  Dodds  and  E.  J.  Gallimore,  J.  Physiol.  7;J:  136.  1931. 

An  investigation  as  to  whether  there  is  a  quantitative  relationship  between 
the  amount  of  material  injected  and  the  response  of  the  animal  to  a  given 
stimulus.  Nineteen  Brown  Leghorn  capons  w'ere  castrated  at  3  to  78  days  of 
age.  Comb  measurement  were  made  fortnightly.  Daily  injections  over  10 
days  were  made  of  0.3  cc.  of  an  active  preparation  from  male  urine.  Injection 
periods  were  6  weeks  apart.  Average  growth  ratios  graded  from  1 : 6  after  the 
first  two  periods  to  1:2  at  the  end.  This  demonstrates  the  variability  of  re¬ 
sponses  of  different  birds  and  hence  the  necessity  of  assay  by  statistical 
methods,  using  a  large  number  of  birds. — C.  I.  R. 

Further  clinical  studies  of  the  anterior  pituitary-like  hornume  of  the  human 
placenta.  Campbell,  A.  D.  and  J.  B.  Collip,  Canad.  M.  A.  .1.  25:  9.  1931. 

The  authors  give  the  following  impressions  of  their  detailed  study  of  40 
cases:  In  menorrhagia  of  the  simpler  types,  treatment  with  anterior-pituitary- 
like  hormone  for  one  week  before  the  epoch  materially  reduces  the  flow. 
Menorrhagia  of  the  more  severe  type  may  require  treatment  for  three  months 
or  more  before  normal  periods  are  established.  In  metrorrhagia,  when  the 
continuous  uterine  bleeding  has  been  in  a  measure  controlled,  the  same  tend¬ 
ency  to  the  establishment  of  normal  cycles  as  in  the  menorrhagia  groups  has 
not  been  observed.  Also,  intervals  of  amenorrhoea  may  appear  in  such  cases. 
No  enlargement  or  engorgement  of  the  breast  has  been  observed  in  any  of  the 
cases  of  this  series.  The  histological  picture  of  the  endometrium  obtained  by 
curetting  is  not  necessarily  a  reflection  of  the  clinical  symptoms. — A.  T.  C. 

The  clinical  importance  of  the  sex  homiones.  Dodds,  E.  C.,  Am.  J.  Obst.  & 
Gynec.  22:  520.  1931. 

The  author  reviews  the  literature,  and  pays  special  attention  to  the  fol¬ 
lowing  points;  (1)  The  difficulty  of  standardization  in  view  of  recent  work 
showing  that  oestrus  response  depends  upon  the  refractoriness  of  the  animal. 
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the  mode  of  administration — whether  oral  or  subcutaneous — the  purity  of  the 
material,  and  the  type  of  vehicle  in  which  it  is  dissolved,  e.g.,  oil  or  water. 
(2)  The  purity  of  the  substance  bears  a  direct  relationship  to  the  amount 
which  has  to  be  given  to  produce  oestrus  by  mouth,  the  crude  material  being 
much  more  active  than  the  highly  purified.  Clinical  experiments  with  the 
oestrus-producing  hormone  are  described,  and  the  importance  of  giving  very 
large  doses  is  emphasized.  The  paper  concludes  with  an  account  of  the  Asch- 
heim-Zondek  reaction  for  pregnancy.  The  author  indicates  in  what  direction 
further  developments  are  to  be  expected  and  emphasizes  the  important  part 
which  the  sex  hormones  will  play  in  clinical  medicine. — Author’s  Abst. 


The  excretion  of  estrin  during  pregnancy.  Edwards,  Dorothy,  Am.  J.  Obst.  & 
Gynec.  231;  694.  1932. 

Since  estrin  has  been  so  widely  found  in  the  excretory  products  of  the 
human  body  and  in  larger  quantities  during  pregnancy  it  was  decided  to  at¬ 
tempt  to  extract  it  from  saliva  and  gastric  juice  of  pregnant  women.  Samples 
of  saliva  were  taken  from  patients,  toxic  and  non-toxic,  during  different  stages 
of  pregnancy.  The  method  of  assay  used  was  the  vaginal  smear  test  of  Allen 
and  Doisy.  Three  ovariectomized  mature  rats  were  used  for  each  sample. 
Single  subcutaneous  injections  were  made  in  each  case  and  the  vaginal  smears 
were  read  approximately  forty  hours  and  forty-eight  hours  after  injection. 
The  samples  of  saliva  all  gave  negative  results.  The  chemical  procedure  and 
assay  were  checked  by  using  urine  and  saliva  collected  from  the  same  patient. 
Ten  patients  were  selected,  all  of  them  past  the  seventh  month  of  pregnancy. 
The  urine  in  all  cases  was  positive  for  the  presence  of  estrin  while  the  saliva 
was  negative.  Three  patients  in  the  last  month  of  pregnancy  were  made  alka¬ 
line  by  administering  sodium  bicarbonate.  The  urine  (alkaline)  of  these  pa¬ 
tients  contained  estrin  but  it  was  not  present  in  the  saliva  of  the  same  patients. 
After  assaying  different  dilutions  of  theelin,  a  known  amount  of  theelin  was 
mixed  with  a  known  quantity  of  saliva  and  when  the  mixture  was  assayed  all 
smears  were  positive  which  showed  that  the  female  sex  hormone  is  not  de¬ 
stroyed  by  saliva.  Gastric  juice  was  collected  from  three  patients  at  term  and 
was  subjected  to  the  same  procedure  as  was  used  in  extracting  estrin  from 
urine  and  was  found  not  to  contain  estrin.  It  was  concluded  that  estrin  is  not 
excreted  from  the  alimentary  canal  above  the  duodenum  in  large  enough  quan¬ 
tities  to  produce  the  typical  cornificatlon  of  the  vaginal  mucosa. 

— Author's  Abst. 

Treatment  of  hemophilia  by  an  ovarian  extract  by  Ilirch's  method.  Foord,  A. 
G.  and  B.  R.  Dysart,  .1.  A.  M.  A.  98:  1444.  1932. 

A  subject  of  clinical  hemophilia  actively  bleeding  following  tonsillectomy 
was  treated  by  one  injection  of  an  ovarian  extract,  with  prompt  stopping  of 
bleeding.  The  response  may  have  been  non-specific  or  a  coincident,  but  in  view 
of  Birch’s  similar  results  further  trial  of  this  type  of  therapy  to  evaluate  the 
method  properly  is  recommended. — R.  G.  H. 

Mating  instincts  in  spaye<l  rats  with  transplanted  ovaries.  Hemmingsen,  A.  M., 
Skandinav.  Arch.  f.  Physiol.  0;t:  87.  1931. 

Various  degrees  of  intensity  of  the  mating  behavior  of  female  rats  have 
been  observed.  Highest  intensities  were  observed  at  night.  Between  9-12 
p.m.  sexual  excitement  of  the  female  often  was  aroused  by  mechanical  stimu¬ 
lation  of  the  back  or  tail  in  the  absence  of  a  male.  All  degrees  of  sexual 
excitement  were  observed  in  spayed  rats  with  transplanted  ovaries. — E.  L. 

On  the  mechanism  of  certain  ovarian  hormonal  iiiHuences  on  the  central  nerv¬ 
ous  system.  Herren,  R.  Y.  and  H.  O.  Haterius,  Am.  J.  Physiol.  109:  .533. 
1932. 

Ten  rats  bilaterally  sympathectomized  from  the  level  of  the  renal  arteries 
through  the  pelvis  (including  the  pelvic  neive)  did  not  show  the  correspond¬ 
ence  between  oestrus  and  lengthened  Achilles  reflex  time  that  is  exhibited  by 
normal  animals.  Bilateral  abdominal  sympathectomy  did  not  alter  the  length 
of  the  normal  oestrous  cycle.  From  results  obtained,  it  seems  highly  probable 
to  the  authors  that  certain  influences  of  the  ovarian  hormones  on  the  higher 
nervous  levels  are  effected  through  the  sympathetic  connections  and  are  not  in 
the  nature  of  direct  stimuli. — R.  G.  H. 
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Ovarian  substance  intluenrint;  inetabolisiii  ( I'litersurhuiiK^n  iiber  eineii  Stott'- 
wecliselwirksaiiien  Kxtrakt  des  Ovariunis).  Kaulniann,  C.,  C.  Muller  and  O. 
Miihlbock,  Klin.  Wchnschr.  11:  14.  1932.  Abst.,  Physiol.  Absts.  17:  210. 

An  extract  of  Graafian  follicles,  free  from  folliculin,  causes  increase  in  the 
rate  of  metamorphosis  in  tadpoles  and  retards  growth.  The  extract  is  active 
in  1  in  100  dilution.  Extracts  of  the  whole  ovary  were  inactive. 


I’seudo-herniaphroditisni  and  the  interstitial  cells  ( Pseudo-herniaphroditisnius 
und  die  Zwischenzellen).  Orsos,  E.,  Deutsche  Ztschr.  f.  Chir.  aW:  211. 
1931.  Abst.,  Biol.  Absts.  O:  1633. 

In  an  otherwise  intensely  feminine  woman,  operation  revealed  the  total 
absence  of  ovaries  and  uterus.  Each  groin  contained  a  mobile  structure  the 
size  of  a  nut.  histological  examination  of  which  revealed  an  abundance  of  in¬ 
terstitial  cells.  The  author  concluded  that  these  cells  have  no  influence  on  the 
secondary  sexual  characteristics. 

The  action  of  ovary-stiiiiulating  substance  of  liiiinan  urine  of  pregnancy  on 
uterine  motility  in  the  unanesthetized  rabbit.  Reynolds,  S.  R.  M.,  Am.  .1. 
Physiol.  100:  545.  1932. 

It  was  found  that  as  little  as  0.05  cc.  of  the  ovary  stimulating  substance 
of  human  urine  of  pregnancy  induces  a  transitory  decrease  in  the  motility  of 
the  uterus  of  the  unanesthetized  rabbit,  in  six  to  eight  hours.  When  the  ovary 
is  present  only  excessive  follicular  growth  results  from  such  a  small  dosage  of 
the  urine-substance.  Larger  amounts  (0. 4-1.0  cc.)  in  the  presence  of  the  ovary 
Induce  lasting  uterine  quiescence  and  at  the  same  time,  ovulation.  With  such 
amounts,  a  similar  response  has  been  demonstrated  in  suitable  castrated  rab¬ 
bits.  One  may  conclude  that  the  effect  of  the  urine-substance  is  independent 
of  the  ovary,  yet  when  this  organ  is  present  it  probably  contributes  to  the 
effect. — Author’s  Abst. 


Further  observations  ii|)on  the  experimental  production  of  ovulation  in  the 
rabbit.  Snyder,  F.  F.  and  G.  B.  Wislocki,  Bull.  Johns  Hopkins  Hosp.  40: 
103.  1931. 

Following  intravenous  injection,  the  active  substance  of  concentrated 
human  urine  of  pregnancy  that  causes  ovulation  in  the  rabbit  can  be  recov¬ 
ered  from  rabbit's  urine.  The  active  substance  causing  ovulation  in  the  rabbit 
disappears  from  human  urine  within  several  days  following  removal  of  the 
pregnant  uterus.  An  active  substance  causing  ovulation  in  the  rabbit  has 
been  found  in  human  amniotic  fluid  and  extracts  of  the  anterior  lobe  of  cattl'^'. 
Negative  findings  have  been  obtained  with  human  cerebrospinal  fluid  a"d 
human  placental  implants,  as  well  as  with  various  substances  from  other  mam¬ 
mals.  Ovulation  in  the  rabhit  occurs  after  a  smaller  dose  of  concentrated 
human  urine  of  pregnancy  given  intravenously  than  when  given  subcutaneously 
or  intraperitoneally.  In  immature  rabbits,  prior  to  the  fourth  month,  a  single 
intravenous  injection  of  concentrated  urine  of  pregnancy  produces  no  visible 
macroscopic  change  in  the  ovaries.  Beginning  with  the  fourth  month  a  strik¬ 
ing  change  occurs  in  the  ovaries  following  injection  of  concentrated  urine  or 
anterior  lobe  extract.  This  response  in  immature  animals  is  characterized  by 
the  occurrence  of  edema,  hemorrhage  and  blood  follicles.  In  the  pregnant 
rabbits,  ovulation  can  be  induced  throughout  pregnancy  by  the  injection  of 
concentrated  human  urine  of  pregnancy.  There  is  a  tendency  towards  inhibi¬ 
tion  of  ovulation  especially  during  the  first  four  days  of  gestation.  In  the  cat, 
ovulation  does  not  occur  in  the  range  of  dosage  of  concentrated  human  urine 
which  induces  ovulation  in  the  rabbit. — Authors'  Summary. 


The  action  of  anterior  lobe  pituitary  extract  and  thyroid  extract  upon  the  for- 
niation  and  growth  «>f  tumors  caused  by  tar  (L’action  des  extraits  tires  du 
lobe  anterieur  de  I'hypophy.se  et  de  la  glande  thyroide  dur  la  foriiiation  et  le 
developpcinent  des  tuincurs  obtenues  par  I'application  de  goudi'on).  Sciesin- 
ski,  M.  C.,  Compt.  rend  Mensuels  de  la  Classe  de  Med.  (No.  7-8),  1.  1931. 

The  author,  using  rabbits  w'hich  had  been  treated  with  tar  to  cause  the 
growth  of  tumors,  injected  anterior  lobe  pituitary  extract  subcutaneously  into  8 
rabbits  and  thyroid  gland  extract  into  9  rabbits  with  the  following  results. 
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The  tumors  caused  by  the  tar  made  their  appearance  earlier  in  the  pituitary 
injected  rabbits,  the  limits  being  22-36  days,  with  an  average  of  28  days.  The 
control  rabbits  had  tumors  in  19-67  days  with  an  average  of  38  days.  The 
animals  receiving  subcutaneous  injections  of  thyroid  extract  developed  tumors 
at  about  the  same  time  as  their  controls,  between  18-54  days  with  an  average 
of  38  days.  Neither  the  pituitary  nor  thyroid  extracts  had  any  effect  upon  the 
development  and  size  of  the  tumors.  The  pituitary  and  thyroid  gland  extracts 
neither  increased  nor  stopped  the  growth  of  the  tumors.  In  the  groups  receiv¬ 
ing  the  extracts  as  well  as  in  the  control  animals  the  rapid  growth  of  the 
tumors  with  persisting  metastases  could  be  observed.  The  action  of  the  ex¬ 
tracts  together  with  that  of  the  tar  was  evident.  Control  animals,  untreated 
with  tar,  showed  no  results  from  extract  injections. — J.  Gagnon. 


Thoeliii.  Some  physical  and  clieiiiical  prop<*rties.  Thayer,  S.  A.,  L.  Levin  and 
S.  A.  Doisy,  J.  Biol.  Chem.  91:  791.  1931. 

Theelin  is  a  keto  monoatomlc  alcohol  having  a  formula  C,^Hj,0(0H). 
Acetylation  gives  a  monoacetyl  derivative  having  a  melting  point  of  125.3° 
(uncorr. ).  Theelin  can  be  recovered  by  hydrolysis  of  the  ester.  Methylation 
produces  a  monomethyl  ether  melting  at  165°  (uncorr.).  An  oxime  was  pre¬ 
pared  melting  with  decomposition  at  229°  (uncorr.).  Theelin  contains  one 
double  bond  that  adds  iodine.  It  melts  at  254-257°  (corr.).  Probably  the 
higher  temperature  is  correct  for  theelin.  Theelin  is  dextrorotatory. 

— Authors’  Abst. 

Symptoms  accompanying  ovarian  liypofuiiction.  Werner,  A.  A.,  J.  Missouri  M. 
A.  2S:  363.  1931. 

The  author  presents  a  study  of  the  incidence  of  various  sorts  of  symp¬ 
toms  in  40  women  deprived  of  their  ovaries  and  96  in  the  menopause.  The 
symptomatology  was  quite  similar  in  the  two  groups.  Order  of  frequency  of 
symptoms  (per  cent);  Menstrual  disturbances,  98.9;  nervousness  subjective, 
96.3;  hot  flashes,  92.1;  excitability,  76.5;  fatigability,  lassitude,  76.5;  consti¬ 
pation,  72.7;  vertigo,  70.9;  irritability,  64.4;  depression,  crying,  61.8;  sleep 
disturbed,  61.9;  tachycardia,  palpitation,  dyspnea,  60.2;  decreased  memory, 
concentration,  53.3;  scotomata,  45.0;  occipitocervical  pain,  43.8;  headache, 
37.5;  cold  hands  and  feet,  30.7;  numbness,  tingling,  27.1;  psychosis,  26.7;  for¬ 
mication,  23.2;  vague  pains,  not  recorded.  This  group  of  symptoms  is  desig¬ 
nated  “menopausal  syndrome.”  It  is  suggested  that  certain  cases  of  neuras¬ 
thenia  actually  represent  ovarian  deficiency  that  is  amenable  to  appropriate 
glandular  treatment.  It  is  assumed  that  the  symptomatology  is  in  part  due  to 
secondary  disturbance  of  the  function  of  the  thyroid  and  adrenals. — R.  G.  H. 


Studies  on  hypophysis  hormones;  influence  of  pituitary  hormones  on  tlie  ger¬ 
mination  of  seeds  of  Impinus  albus  L.  Agnoli,  R.  T.,  J.  Pharmacol.  &  Exper. 
Therap.  44:  55.  1932. 

The  author  reviews  the  literature  on  the  use  of  growing  plant  tissues  for 
the  detection  of  activity  of  organic  substances  such  as  toxins  and  hormones. 
This  work  has  been  somewhat  extensively  prosecuted  in  Italy  since  1896, 
though  the  first  report  of  the  use  of  Lupinus  albus  was  made  by  Kohlenberg 
and  True  in  1896.  Agnoli  tested  the  effects  of  thyroxine,  aqueous  extract  of 
thymus  and  various  pituitary  preparations.  The  two  first  mentioned  were 
found  to  have  no  effect  but  an  alcohol-ether  (lipoidal)  extract  of  pituitary 
gland,  personally  prepared,  definitely  promoted  growth.  Of  other  pituitary 
derivations  “Prolan”  and  “Praephyson”  were  also  without  effect.  Organic 
nitrogen,  as  such — e.g.,  urea,  was  also  ineffective. — R.  G.  H. 


The  intraglandular  cleft  of  the  pituitary  Irndy  and  its  connections.  Brander, 
J.,  J.  Anat.  «0:  203.  1932. 

Serial  sections  of  human  hypophysis  (and  of  some  animals,  number  in¬ 
volved  not  stated)  indicate  to  the  author  that  there  is  a  patent  opening  from 
the  intercavernous  blood  sinuses  of  the  dura  (surrounding  the  hypophysis) 
and  the  lower  pole  of  the  residual  lumen  or  intraglandular  cleft;  thus  per¬ 
mitting  masses  of  colloid  to  pass  as  such  directly  from  the  cleft  to  the  venous 
blood  stream.  The  author  admits  that  the  introduction  of  masses  of  colloid 
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directly  into  the  blood  stream  introduces  a  novel  physiological  conception. 
There  is  some  discussion  and  illustrations  of  the  blood  vessels  to  the  hypophy¬ 
sis.  The  presence  of  a  subarachnoid  space  about  the  hypophysis  is  denied. 

— A.  T.  R. 

Further  notes  on  pituitary  basophilism.  Cushing,  H.,  J.  A.  M.  A.  99:  281. 

1933.  Abst.,  A.  M.  A. 

In  a  recent  paper  the  author  reported  12  examples  of  a  peculiar  and  clin¬ 
ically  unmistakable  polyglandular  syndrome.  The  disorder  is  characterized 
by  a  rapidly  acquired  plethoric  adiposity  affecting  the  face,  neck  and  trunk, 
the  extremities  being  spared.  It  is  associated  in  women  with  hypertrichosis 
and  amenorrhea.  Other  characteristic  features  are  vascular  hypertension,  pur¬ 
plish  striae  distensae  of  the  abdomen,  and  acrocyanosis  with  cutis  marmorata 
of  the  extremities.  It  is  often  accompanied  by  hyperglycemia,  occasionally  by 
polycythemia,  and  a  peculiar  softening  of  the  bones  of  the  skeleton  has  been 
commonly  found  at  autopsy.  In  its  extreme  forms,  the  malady  has  more  often 
been  encountered  in  young  adults,  and  the  average  duration  of  life  in  the  fatal 
cases  has  been  something  over  five  years.  It  is  not  an  uncommon  syndrome. 

,  Numerous  typical  examples  have  been  reported,  the  disease  in  most  instances 

having  been  ascribed  to  a  primary  suprarenal  disorder  for  the  reason  that  cor¬ 
tical  hyperplasia  is  a  not  uncommon  postmortem  observation.  However,  in  five 
of  the  eight  cases  that  had  come  to  autopsy  an  unsuspected  pituitary  adenoma 
was  found;  and  the  fact  that  three  of  them  were  unmistakably  composed  of 
basophilic  elements  made  it  probable,  in  view  of  the  supposed  rarity  of  ade¬ 
nomas  of  this  type,  that  the  pituitary  lesion  was  the  primary  cause  of  the  syn¬ 
drome.  This  at  least  was  the  interpretation  put  on  the  matter,  the  sympto¬ 
matic  evidences  of  disordered  function  of  suprarenal  cortex,  of  pancreatic  islets, 
of  parathyroid  glandules  and  of  reproductive  glands  being  looked  on  as  wholly 
secondary  expressions  of  the  general  endocrine  derangement.  Since  the  publi- 
=  cation  of  the  preceding  paper,  new  facts  have  come  to  hand  which  seem  further 

to  strengthen  the  views  therein  expressed.  Additional  cases  serve  to  increase 
the  percentage  of  proved  basophil  adenomas  in  association  with  the  polyglandu¬ 
lar  syndrome  under  discussion.  Instead  of  only  three  out  of  eight  cases  that 
had  been  examined  post  mortem,  there  are  now  six  out  of  1 1  in  which  a  pitu¬ 
itary  basophil  adenoma  has  been  disclosed.  The  pituitary  body  in  two  other 
cases  was  said  to  be  normal,  but  in  tbe  absence  of  serial  sections  this  mere 
statement  is  no  longer  convincing.  When  one  takes  into  consideration  not 

[only  the  presumed  infrequency  of  adenomas  of  this  type  but  their  small  size, 
whereby  they  easily  escape  detection,  and  couples  this  with  the  fact  that  chief 
attention  has  been  paid  to  the  condition  of  the  suprarenal  glands  in  all  the 
autopsies  heretofore  conducted,  the  fact  that  a  basophil  adenoma  has  been 
found  in  half  of  the  patients  who  have  succumbed  to  this  peculiarly  unmistak¬ 
able  malady  must  be  something  more  than  coincidence. 


The  anterior  pituitary  sex  lioriiioiie  in  the  bhM>tl  and  urine  of  rats.  Emery,  P. 
E.,  Am.  .T.  Physiol.  101:  246.  1932. 

The  amount  of  anterior  pituitary  sex  hormones  in  the  blood  and  urine  of 
several  types  of  rat  donors  was  tested  by  injecting  immature  female  rats. 
Positive  results,  as  represented  by  enlargement  of  the  ovaries  and  uterus  and 
signs  of  oestrus,  were  obtained  with  castrated  male  and  castrated  female  sera 
(20  cases).  The  hormone  was  not  found  in  serum  of  normal  males,  normal 
females,  multiparous  or  pregnant  females  (29  cases).  Tests  with  urine  col¬ 
lected  from  normal  males,  10  castrated  males,  10  castrated  females  and  8  preg¬ 
nant  rats  were  all  negative.  Extracts  made  from  urine  were  likewise  negative. 

— R.  G.  H. 

Tli.vnH)physin  and  weak  pituitary  extract.  Coinparison  in  forty  ease.s.  Green- 
hill.  J.  P.,  J.  A.  M.  A.  9S:  1260.  1932.  Abst.,  A.  M.  A. 

The  author  compares  the  results  he  obtained  in  17  women  in  the  first 
stage  of  labor  and  with  weak  and  infrequent  pains  or  uterine  atony  by  the 
use  of  Thymophysin  and  in  23  others  by  the  use  of  25'/f  U.  S.  P.  pituitary  ex¬ 
tract.  The  general  impressions  obtained  from  the  study  were  as  follows:  The 
results  in  the  two  series  seemed  to  be  almost  Identical;  that  is,  both  Thymophy¬ 
sin  and  25c^  U.  S.  P.  pituitary  extract  when  used  in  3  minim  (0.2  cc.)  doses  in 
cases  of  uterine  atony  (not  uterine  exhaustion)  in  the  first  stage  of  real  labor 
practically  always  stimulate  uterine  contractions  and  in  many  cases  consider- 
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ably  shorten  labor.  With  both  preparations  there  is  a  tendency  to  an  increase 
in  the  patient’s  blood  pressure,  but  this  appears  to  be  more  striking  after 
Thymophysin.  Hence  it  is  best  to  avoid  the  use  of  these  drugs  in  patients  who 
have  marked  hypertension.  The  character  of  the  dilatation  of  the  cervix  seems 
to  differ  with  the  two  drugs.  After  the  use  of  Thymophysin  it  was  observed 
that  the  cervix  usually  becomes  effaced  before  it  dilates,  whereas  after  the 
pituitary  extract,  dilatation  and  effacement  seem  to  occur  simultaneously.  On 
the  basis  of  his  observations  the  author  draws  the  following  conclusions:  1. 
No  preparation  containing  pituitary  substance  shouid  ever  be  given  as  a  routine 
or  indiscriminately  to  shorten  labor.  2.  No  pituitary  preparation  should  be  ad¬ 
ministered  in  the  second  stage  of  labor  except  on  rare  occasions.  3.  Weak 
pituitary  solution  and  Thymophysin  are  seldom  effective  for  the  induction  of 
labor.  4.  Both  25%  U.  S.  P.  pituitary  extract  and  Thymophysin  shorten  labor 
in  some  cases  when  administered  during  the  first  stage  of  labor.  5.  If  these 
substances  are  used  during  the  first  stage  of  labor  they  should  be  given  only 
for  a  definite  indication;  namely,  uterine  atony  or  some  urgent  reason  for 
shortening  labor;  and  only  small  doses  should  be  given;  namely,  3  minims  or 
less.  6.  The  25%  U.  S.  P.  pituitary  extract  and  Thymophysin  seem  to  give 
almost  the  same  clinical  results.  The  claims  of  Temesvdry  for  the  clinical 
value  of  thymus  extract  in  combination  with  pituitary  have  not  been  borne 
out.  7.  The  addition  of  thymus  to  pituitary  extract  does  not  add  any  factor  of 
safety  to  the  use  of  pituitary.  The  clinical  use  of  pituitary  extract  depends  not 
on  the  preparation  used  but  on  sound  clinical  judgment,  time  of  administra¬ 
tion,  dosage  and  close  observance  of  the  behavior  of  the  patient.  8.  Occasion¬ 
ally,  weak  pituitary  extract  and  Thymophysin  even  in  small  doses  may  do 
harm.  Both  have  a  tendency  to  increase  the  blood  pressure;  but  may  result  in 
incomplete  relaxation  of  the  uterus  between  pains,  and  both  may  produce 
irregularities  in  the  fetal  heart  rate  which  even  if  temporary  may  nevertheless 
result  in  injury  to  a  baby. 


The  influence  exerted  by  the  hormones  »)f  the  anterior  h>be  «>f  the  hypophysis, 
the  urine  of  pregnant  women,  and  placental  extracts  upon  the  dtwelopment 
of  sarcomas  grafte<l  upon  mice  (L’action  exercee  sur  le  developpement  de 
sarcomes  greffes  sur  des  souris  par  les  hormones  du  lobe  anterieur  de  I’hy- 
pophyse,  par  I’urine  de  femmes  enceintes  et  par  des  extraits  du  placenta). 
Gross,  M.  L.,  Compt.  rend.  Mensuels  de  la  Classe  de  Med.  (No.  718).  6. 

1931. 

The  author  has  studied  the  effect  of  subcutaneous  injections  of  urine, 
especially  urine  of  pregnant  women,  upon  the  development  of  sarcomas  grafted 
upon  white  mice.  He  has  also  observed  the  effect  of  human  placental  extracts 
of  both  early  and  late  periods  of  gestation,  bovine  placental  extracts  and  the 
sexual  hormone  of  the  anterior  lobe  of  the  pituitary,  upon  the  growth  of  these 
tumors.  Three  hundred  and  twenty-one  white  mice  have  been  used  in  these 
experiments  without  conclusive  results.  However,  it  appears  that  the  injection 
of  urine  of  pregnant  women  and  of  women  afflicted  with  cancer  hastens  the 
development  of  the  sarcoma  grafted  in  the  mouse  and  involves  the  formation 
of  metastases.  This  happens  3  to  4  times  more  frequently  in  injected  animals 
than  in  controls.  This  is  not  a  specific  action,  since  injections  of  male  urine 
are  also  followed  by  an  increased  growth  of  the  neoplasm,  although  less  pro¬ 
nounced.  The  injection  of  urine  from  a  healthy  non-pregnant  woman  increases 
the  frequency  of  the  metastases,  so  that  they  are  greater  than  in  control  ani¬ 
mals.  "The  increase  in  the  development  of  the  sarcomas  was  only  very  slightly 
increased  by  the  injection  of  hypophyseal  sex  hormone,  which  had  been  puri¬ 
fied  of  albuminous  substances.  The  tumors  seemed  to  develop  a  little  more 
slowly  in  animals  with  pieces  of  human  or  bovine  placenta  grafted  into  them. 

— .1.  Gagnon. 

Kffects  of  prolongcMl  oral  adinlnistration  of  large  closes  of  pituitary  anterior 
lobe  to  laying  hens.  Gutowska,  M.  S.,  Quart.  J.  Exper.  Physiol.  21:  197. 
1931.  Ahst.,  Chem.  Absts.  2tl:  1337. 

The  oral  administration  of  0.5-0. 8  gms.  pituitary  anterior  lobe  for  a  period 
of  1  month  to  domestic  fowls  resulted  in  increase  in  egg  size  and  number, 
weight  of  birds,  and  in  number  and  size  of  foilicles  in  the  ovary,  stimulation 
of  albumin  secretion  in  the  oviduct  and  also  probably  an  effect  on  the  musculai 
wall  of  the  uterus. 
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Action  of  anterior  pituitary  upon  the  thyroid  (Die  WirkuiiR  des  Hypophysen- 
vorderlappens  auf  die  Schilddriise) .  Janssen,  S.  and  A.  Loeser,  Arch.  f. 
exper.  Path.  u.  Pharmakol.  103:  517.  1931. 

Guinea  pigs  and  dogs  were  injected  with  beef  anterior  pituitary  as  acetone- 
dried  powder  suspended  in  physiological  salt  solution.  Specific  effects  upon 
the  thyroid  were  noted:  growth  of  follicular  epithelium,  vacuole  formation 
and  disappearance  of  stainable  colloid.  Positive  results  were  obtained  in  cas¬ 
trated  animals  showing  that  the  effect  is  not  dependent  upon  the  gonads.  No 
effects  followed  injection  of  liver,  muscle  extract  or  inactivated  anterior  pitu¬ 
itary.  The  thyroid  was  not  affected  by  oral  administration  of  pituitary  al¬ 
though  gonad  stimulation  is  recorded.  Thus  it  is  concluded  that  thyroid  acti¬ 
vation  and  gonad  stimulation  are  independent  effects  of  the  anterior  pituitary. 
Preparations  made  from  the  urine  of  pregnant  women  did  not  affect  the  thyroid 
of  guinea  pigs. — W.  J.  A. 


The  occuiTonce  of  pituitary  hormones  in  the  urine  in  conditions  una.ssociate<l 
with  pregnancy.  Jeff  coate,  T.  N.  A.,  Lancet,  1:  662.  1931. 

Tests  for  prolan  A  and  prolan  B  were  made  on  169  patients  with  the  fol¬ 
lowing  results:  The  urines  of  six  women  at  the  menopause  were  examined  for 
prolan  A.  Three  of  these  contained  the  hormone.  The  author  believes  the 
functioning  ovary  inhibits  activity  of  the  anterior  lobe  of  the  pituitary.  Two 
of  the  four  patients  under  the  menopause  age  who  had  a  bilateral  oophorec¬ 
tomy  without  an  ovarian  graft  showed  prolan  A  in  urine  after  operation.  In 
three  patients  who  had  bilateral  oophorectomy  after  the  menopause,  no  prolan 
A  was  found  in  the  urine.  In  urines  of  two  rabbits  in  a  series  of  five  in  which 
the  ovaries  were  removed,  prolan  A  w'as  found.  In  nine  cases  of  exophthalmic 
goiter  in  which  five-sixths  of  the  gland  was  removed,  three  definitely  and  two 
doubtfully,  excreted  a  hormone  similar  to  that  of  prolan  A.  The  urines  of 
nine  patients  w'lth  benign  neoplasms  were  negative  when  tested  for  prolan  A. 
Prolan  A  was  found  only  once  in  patients  with  extra-genital  carcinoma  but  it 
usually  was  found  when  there  was  a  carcinoma  of  genitalia.  Tests  for  prolan 
A  on  the  urines  of  eight  rabbits  with  Brown-Pearce  tumors  were  negative.  The 
author  believes  the  presence  of  a  growth  in  the  genitalia  gives  rise  to  impulses 
which  pass  from  the  genitalia  to  the  pituitary. — E.  L. 


The  ett'c*cts  of  diiily  in,iectioiis  of  bovine  anterior  pituitar.y  extract  upon  develop¬ 
ing  albino  rat.  Johnson,  G.  E.  and  E.  D.  Sayles,  Physiol.  Zool.  3:  285.  1929. 

Dally  injections  of  bovine  anterior  pituitary  extract  accelerated  the  growth- 
rate  of  young  rats.  Experimental  female  rats  did  not  cease  their  rate  of  rapid 
growth  as  early  as  did  their  controls.  Treated  rats  of  each  sex  were  signifi¬ 
cantly  heavier  (males  only  slightly  so)  but  did  not  have  significantly  longer 
bones  than  saline-injected  litter-mate  controls  of  the  same  sex  at  150  days  of 
age.  Increase  in  weight  was  due  to  general  growth  and  also  to  marked  in¬ 
crease  in  muscular  and  visceral  development.  The  extract  produced  no  change 
in  the  uterus  or  in  the  time  of  opening  of  the  vagina  but  reduced  fertility  of 
the  females  and  produced  an  increased  size  of  the  ovaries,  owing  to  the  devel¬ 
opment  of  a  larger  number  of  corpora  lutea.  Some  follicles  and  several  corpora 
lutea  contained  degenerating  ova.  The  development  in  the  size  of  the  testes 
was  not  affected  by  the  injections  of  the  extract.  Extracts  prepared  from  glands 
which  had  been  chilled  for  24  hours  were  potent,  as  they  affected  the  body 
growth  and  the  sex  organs  of  the  treated  animals. — Authors’  Summary. 


The  .Ascbheiin-Zondek  pregnancy  test,  its  clinical  application  in  a  series  of 
cases.  Jones,  R.  H.  and  E.  R.  Mugrage,  Am.  J.  Clin.  Path.  1:  379.  1931. 

The  test  has  given  this  laboratory  a  very  satisfactory  means  for  the  dif¬ 
ferential  diagnosis  of  early  pregnancy,  since  the  low  percentage  of  error  ranks 
it  with  the  most  accurate  of  laboratory  procedures.  In  many  cases  very  defi¬ 
nite  and  valuable  aid  has  been  given  the  clinician  in  the  diagnosis  of  the  pres¬ 
ence  or  absence  of  pregnancy  at  a  time  when  the  clinical  signs  were  of  little 
or  no  help.  The  use  of  rats  in  place  of  mice  has  proven  very  satisfactory,  for 
several  reasons.  The  rats  are  larger,  mature  later,  and  so  can  be  used  when 
older  and  better  able  to  withstand  infection.  The  mortality  in  these  test  ani- 
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mals  is  practically  nil  as  compared  with  the  large  number  lost  when  mice  are 
used.  It  is  also  much  easier  to  handle  the  larger  animals,  and  to  read  the 
results  macroscopically.  Toluol  as  a  preservative  of  the  urinary  specimens 
has  proven  very  satisfactory,  since  it  in  no  way  affects  the  hormone  content 
of  the  urine  and  does  keep  down  the  bacterial  contamination.  By  its  use  speci¬ 
mens  may  be  sent  from  a  considerable  distance,  and  run  at  a  central  labora¬ 
tory.  Specimens  a  week  to  ten  days  old  preserved  with  toluol  have  been  tested 
and  have  given  accurate  results.  The  results  as  obtained  by  the  procedure  used 
in  this  series  have  failed  to  show  any  material  difference  in  the  quantity  of 
hormone  early  or  late  in  pregnancy.  They  do  show  that  the  hormone  is  de¬ 
monstrable  very  early  in  pregnancy,  which  makes  the  test  satisfactory  as  an 
early  diagnostic  aid.  Modifications  with  the  use  of  rabbits  offer  a  shortened 
time  interval,  but  for  routine  tests  white  rats  have  proved  more  economical, 
require  less  technical  skill,  and  the  time  element,  with  rare  exceptions,  has 
been  negligible. — Authors’  Summary. 


.\ntiigonisin  of  ineiiforiiioii  and  horiiitme  of  anterior  lobe  of  pituitary  (L'antag- 
onisnie  de  la  nienformone  et  de  rhorinone  du  lobe  anterieur  de  I’liypophyse; 
experiences  sur  des  aniniaux  steriles).  Laqueur,  E.  and  S.  E.  de  Jongh, 
Arch,  neerl.  de  physiol.  16:  286.  1931.  Abst.,  Physiol.  Absts.  17:  63. 

The  hormone  of  the  anterior  lobe  of  the  pituitary  gland  can  overpower  the 
inhibiting  action  of  menformon  upon  testicular  secretion  in  rats  and  mice 
(shown  by  decrease  in  the  weight  of  the  seminal  vesicles);  similarly  large 
doses  of  menformon  can  partially  overpower  the  stimulating  effect  of  the  pitu¬ 
itary  (shown  by  increase  in  weight  of  the  vesicles).  The  latter  produces 
slight  testicular  hypertrophy  only,  but  the  vesicles  increase  in  weight  30  times; 
however,  it  prevents  the  testicular  atrophy  produced  by  menformon.  The  two 
secretions  are  also  antagonistic  in  their  effect  on  Leydig’s  cells.  In  senile  rats 
2  %  to  3  units  of  anterior  pituitary  hormone  injected  daily  for  15  days  pro¬ 
duced  increase  in  size  of  the  testes  and  seminal  vesicles. 


Influence  of  posterior  pituitary  extracts  on  mineral  and  water  exchange  in  ehil. 
dren.  Manchester,  R.  C.,  Proc.  Soc.  Exper.  Biol.  &  Med.  39:  717.  1932. 

The  influence  of  posterior  pituitary  extract,  pitressin,  on  mineral  and 
water  exchange  was  studied  in  2  boys  aged  9  and  5  years.  The  effect  of  the 
injected  pitressin  lasted  about  3  hours,  during  which  time  there  was  a  reten¬ 
tion  of  water  and  a  large  increase  in  urinary  excretion  of  Na  and  Cl.  After  3 
hours  there  was  a  marked  loss  of  water,  exceeding  the  storage  during  the 
antidiuretic  period  by  several  hundred  grams.  The  increased  Na  and  Cl  excre¬ 
tion  persisted  throughout  the  period  of  diuresis. — M.  O.  L. 


The  sexual  hormone  of  the  anterior  hypophysis  (Ein  lleitrag  zur  Kenntnis  des 
s(‘xualen  Hypophysenvorderlappenhomions) .  Schmidt,  A.  A.  and  Elisabeth 
Derankowa,  Ztschr.  f.  d.  ges.  exper.  Med.  78:  361.  1931.  Abst.,  Chem. 

Absts.  26:  1329. 

.  The  female  sex  hormone  of  pregnancy  urine  is  quantitatively  and  irre¬ 
versibly  adsorbed  by  animal  charcoal.  One  fraction  of  the  hormone  from  urine 
is  also  adsorbed  by  filter  paper,  and  is  released  by  weakly  alkaline  phosphate 
solution.  In  addition  to  the  hormone,  the  elutriated  material  contains  a  toxic 
substance  which  produces  convulsions  and  death  in  mice.  The  hypophysis  sex 
hormone  of  pregnancy  urine  is  quantitatively  precipitated  by  NaCl.  The  pre¬ 
cipitation  redissolves  in  a  weakly  alkaline  solution. 


Effect  of  hypophysectomy  on  the  incisor  of  the  rat.  Schour,  I.  and  H.  B.  Van 
Dyke,  Proc.  Soc.  Exper.  Biol.  &  Med.  28:  934.  1931. 

A  study  was  made  of  nine  litter-mate  controls  and  16  completely  hypophy- 
sectomized  rats  (145-459  days  of  post-operative  life).  The  changes  in  the  in¬ 
cisors  of  the  experimental  animals  were:  Retardation  and  final  cessation  of 
eruption;  smaller  size  (%  normal);  distortion  in  form;  severe  histologic  al¬ 
terations. — Authors’  Abst. 
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KflVct  »»f  replaoeiiieiit  tlierapy  on  eruption  of  the  incisor  of  the  hypophysec- 
toinizt‘(l  rat.  Schour,  I.  and  H.  B.  Van  Dyke,  Proc.  Soc.  Exper.  Biol.  &  Med. 
2»:  378.  1932. 

Following  hypophysectomy  the  eruption  of  the  incisor  of  the  rat  becomes 
progressively  slower  and  finally  ceases.  If  not  administered  too  late  after 
operation,  growth-promoting  hormone  increases  the  eruption-rate  of  the  in¬ 
cisor.  An  increase  in  body-weight,  following  the  administration  of  hormone  to 
the  hypophysectomized  animal,  is  always  associated  with  an  increase  in  the 
rate  of  the  eruption  of  the  incisor.  In  the  normal  animal,  the  administration 
of  growth-promoting  hormone  under  the  experimental  conditions  described, 
although  definitely  increasing  body-weight,  does  not  appreciably  alter  the 
eruption-rate  of  the  incisor. — Authors’  Summary. 


The  first  appearance  in  the  anterior  pituitary  of  the  developing  pig  foetus  of 
dete<‘table  amounts  of  the  hormones  stimulating  ovarian  maturity  and  gen¬ 
eral  hod.v  growth.  Smith,  P.  E.  and  C.  Dortzbach,  Anat.  Rec.  4S:  277.  1931. 

The  anterior  hypophyses  of  pig  foetuses  of  various  ages  have  been  im¬ 
planted  into  immature  mice  in  order  to  determine  at  which  stage  of  develop¬ 
ment  detectable  amounts  of  the  gonadal-stimulating  hormone  are  formed.  Sim¬ 
ilar  implants  have  been  made  into  hypophysectomized  rats  to  determine  when 
the  hormone  stimulating  general  body  growth  is  first  present.  The  gonadal- 
stimulating  hormone  does  not  appear  in  the  pituitary  in  amounts  sufficient  to 
be  detected  by  the  test  until  foetuses  have  reached  a  crown-rump  length  of 
17  to  18  cm.  It  is  present  in  amounts  sufficient  to  give  a  constant  maturity 
effect  with  moderate  dosages  only  after  the  20-to-21-cm.  stage.  The  hormone 
stimulating  general  body  growth  is  present  in  the  pituitaries  of  foetuses  9  to 
11  cm.  in  length,  although  apparently  not  in  as  large  amounts  as  it  is  at  the 
ll-to-13-cm.  stage.  Implantation  of  pituitaries  from  foetuses  7  to  9  cm.  in 
length  gave  no  growth  response.  The  difference  in  the  time  of  appearance  of 
these  two  principles  in  foetal  development  shows  that  they  are  separate  hor- 
mons.  The  stage  of  development  at  which  detectable  amounts  of  the  gonadal- 
stimulating  hormone  appear  precedes  slightly  the  stage  at  which  Bascom  and 
Osterud  found  that  rapid  growth  of  the  testes  begins  in  this  form.  The  forma¬ 
tion  of  this  hormone  is  probably  a  factor  which  causes  the  testes  to  begin 
more  rapid  growth.  The  stage  of  development  at  which  the  hormone  stimulat¬ 
ing  general  body  growth  is  detectable  by  the  test  is  the  same  as  that  at  which 
the  hormone  of  the  thyroid  appears,  as  shown  by  metamorphosis  tests  with 
tadpoles  by  Rumph  and  Smith.  This  is  not  surprising,  because  of  the  inter¬ 
relationship  of  these  glands  in  general  body  growth. — Authors’  Summary. 


The  efi'cft  of  hypophysei-toiuy  upon  tlie  involution  of  the  tliyinus  in  tlie  rat. 

Smith,  P.  E.,  Anat.  Rec.  47:  119.  1930. 

The  thymi  of  hypophysectomized  rats  have  been  compared  as  regards 
weights  and  structure  with  those  of  controls  and  reference  controls.  The 
thymi  of  rats  cease  to  grow  immediately  after  the  ablation  of  the  hypophysis, 
and  regress  in  weight.  In  the  long  survivals  the  thymi  weigh  less  than  one- 
half  those  of  the  controls — -a  difference,  however,  which  is  not  shown  by  per¬ 
centage  weights  on  body  weights,  due  to  difference  in  the  rate  of  general  body 
growth  in  the  two  types  of  animals.  Structurally,  the  involution  of  the  thymi 
in  the  hypophysectomized  rats  is  usually,  though  not  invariably,  more  advanced 
than  in  the  controls. — Author’s  Summary. 


Tlie  difl’erential  effect  of  hereditary  mouse  dwarfism  on  the  anterior-pituitary 
hormones.  Smith,  P.  E.  and  E.  C.  MacDowell,  Anat.  Rec.  .It):  8.1.  1931. 

The  reproductive  system  of  dwarf  mice,  especially  in  males,  is  further 
developed  than  in  hypophysectomized  rats,  whereas  other  disabilities  are  sim¬ 
ilar  in  the  two  types.  This  suggested  that  the  pituitary  growth  hormone  in 
the  dwarf  might  be  suppressed  without  a  corresponding  suppression  of  the 
gonad-stimulating  hormone.  Biological  tests  for  the  presence  (or  absence)  of 
these  two  hormones  show  that  such  is  the  case.  There  is  a  high  concentration 
of  the  gonad-stimulating  hormone  in  the  pituitaries  of  dwarfs  as  revealed  by 
implants,  whereas  the  growth  hormone  is  not  present  in  a  sufficient  amount  to 
have  been  detected  even  with  the  sensitive  test  form  used.  These  findings  are 
correlated  with  the  disabilities  exhibited  by  the  dwarfs. — Authors’  Summary. 
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SpaLl,  a!*  W  anterior  lobe  pituitnrv. 

Biol.  Absts.  O:  163^  Myddleton.  J.  Exper.  Biol.  8:  30.  1931  Abst, 

tion  to^’dnute^SirS^extract^of*^  addition  of  N/20  iodine  solu- 

acetic  acid  extracts  of  tissui  aTd  extracts  o""th;^  substance.  Similar 

other  extracting  media  do  not  give  the  samp  •ob®  prepared  with 

cipitate  indicates  the  presence  Ind  JiLl  ^  Precipitate  with  iodine.  The  pre- 
morphic  factor  in  fresh  gland  SJa?ts  of  the  measure  of  the  meta- 

extracts  of  the  precipitates  after  removL  of  ^°be.  Dilute  acetic  acid 

logically  active  and  characterized  by  hS  nhnsnLi  ^io- 

of  the  posterior  lobe  give  an  iodine  nreeinR  f*^*^^^!  content.  Similar  extracts 
much  lower  than  that  of  the  anterior  fohe  Phosphate  content  is 

precipitates  is  adsorbed  or  I^oose^y  combed 

fry'Sn.  factor  ,s  a.ow.y  ‘i;ri„rr“„!S[;t 

Biol.  Absts.  O:  1635.  '"'yddleton,  J.  Exper.  Biol.  8;  44.  1931.  Abst., 

c,p,^rXd,SlT„',„X„"‘Sr  acX?^  "■»  P  pro. 

in  dilute  acetic  acid  and  the  metamornh^e^  ae/-  anterior  pituitary  lobe 

of  the  phosphate  content  of  the  iodine  ^precinitate  ^hv  ^n/h  ®  Substitution 

tlje  loss  of  activity.  The  active  faeter  E,  by  other  radicles  results  in 

other  Which  distfhgaiaX  ?,  ?roS"Xho«o™“.^^T^^^ 

Of  Phoophate  precipl.atod  hy  todlSrruUoVrm  poareS  l?bo  e«rac,?“"“'’- 

n.-.lo  of  pithltary  1„  otiolog,  ^ 

who  li«d'dled*rom*rSe°y  oVcMdVtlon  f  ‘overal  hundrod  patients 

ISO  cases)  the  anterior  pUnltX  X'  Zr/X'''*  "«lienant  disease 

large  proportion  of  acidophilic  cells  present  Twentv  ®  the 

sclerosis  of  the  posterior  pituitary;  nine  showed  showed  pronounced 

Pigment  present;  and  three  much  pign  "LatiZ  tS  s^^^erosis  and  abundant 
the  functional  capacity  in  the  postLfZnitnu  ■  appearance  indicated  that 
duced.  The  pancreas  was  eLnSe^in  ^  ''  as  much  re- 

all  but  2  were  the  isZs  Saed  «nH  malignant  disease  and  Yn 

findings  on  cancer  cases  lead  to  the  de^LZentTirh"'  histological 

tenor  pituitary  was  stimulated  in  cancer  cases  **yP°thesis  that  the  an- 

posterior  pituitary  was  to  produce  a  sLreHo;  ‘^e  normal  function  of  the 
inadequate  in  cancer  cases  because  of  ‘his  was 

gland;  and  that  the  tumor  demanded  a  erearZa’i  E"  section  of  the 

ing  these  principles  experimentally  it  was  found  tai  On  apply- 

oil  to  mice  induced  tumors  to  form  sooner  ^  application  of  shale 

abundant  carbohydrate  and  (b)  St  TniecHoZ  f  fed  on 

caused  uniform  retrogression  nf  f hi  V.  Pituitrin  (P.  D.  &  Co  ) 

applied  therapeutically  in  human  cases  ™°The'°na^r  animals.  The  theory  was 
moderately  low  in  carbohydrates— Pituitrin  ( P  T  r  were  placed  on  a  diet 
twice  a  day  was  injected  subcutaneouslv  to  ^  °”ee  or 

mone.  and  Theelin  (P.  D  &  Co  ^  0  2  /  n growth  promoting  hor- 
once  aday  to  check  the  anterior  p Unitary  acStv*"'  AYf ^  subcutaneously 

definite  retrogression  in  the  tumors  ‘  treated  showed 

t^he  group  of  7  cases,  lost The  gJ^Sg  edaftofh.T^'^  epithelioma  included  in 
began  to  nepar.te  In  .4  days,  and  was  enn'c  mated  aS^ZeL' wlatmenb"'" 

I*.  ,*  .  — 'V.  Susman. 

marn"T.:  zLhr"  ^TiP^Sa/.^'rors^cir*  2^' 

tle  fetuses  from  °8  weZs”to  ^9  Sonths°S^aee*'^'f®^®  hypophysis  of  cat- 

differentiation  Of  the  pituitaVorry’fnte^Sr;; 
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During  the  second  half  of  the  fetal  period  the  gland  attains  a  structure  which 
differs  very  little  from  the  fully  developed  hypophysis.  Chromophilic  cells 
appear  during  the  third  month. — A.  T.  R. 


Kft'ect  of  liver  poisoning;  <»n  the  action  i»f  parathyroid  extract.  Greenberg,  D. 

M.,  Proc.  Soc.  Exper.  Biol.  &  Med.  ai):  721.  1932. 

The  author  suggests  that  the  liver  may  be  involved  in  the  mechanism  of 
action  of  the  parathyroid  hormone.  A  typical  experiment  is  reported  on  a  dog 
with  the  liver  damaged  by  phosphorus.  Injection  of  100  units  of  parathor¬ 
mone  failed  to  cause  any  increase  in  blood  calcium,  as  compared  with  a  marked 
response  to  the  same  dosage  before  the  liver  was  poisoned. — M.  O.  L. 


Irradiation  of  the  parathyroids  in  cystic  disease  of  the  bones,  Merritt,  E.  A., 
J.  A.  M.  A.  98:  1733.  1932. 

Cystic  disease  of  the  bones  associated  with  hyperparathyroidism  can  be 
successfully  treated  by  roentgen  rays  as  evidenced  by  the  report  of  a  case,  the 
only  one  of  which  so  treated  has  been  found  in  the  literature.  The  patient,  one 
year  after  a  subtotal  thyroidectomy,  developed  cystic  changes  in  the  lower  end 
of  the  right  femur  and  a  recurrence  of  symptoms  of  hyperthyroidism.  Follow¬ 
ing  six  x-ray  treatments  of  5  ma.  135  K.V.,  10  inch  distances,  6  minutes’  time, 
through  5  mm.  of  aluminum  filter,  over  a  period  of  four  months,  there  was 
scarcely  a  trace  remaining  of  the  original  bone  lesion  or  symptoms  of  hyper¬ 
thyroidism. — C.  James. 

Glycosuria  in  pregnancy.  Chase,  Lillian  A.,  Canad.  M.  A.  J.  20:  279.  1932. 

In  100  analyses  of  the  urine  of  18  patients,  66  showed  sugar,  generally 
less  than  1%:  the  largest  amount  was  2%.  All  specimens  were  taken  in  the 
afternoon.  Only  two  of  the  18  failed  to  show  sugar  at  any  test.  An  intelligent 
patient  co-operated  by  carrying  out  100  tests,  4  times  a  day  for  25  days.  Of 
the  100,  47  were  positive;  sugar  was  shown  most  frequently  in  afternoon 
specimens,  only  once  in  a  morning  sample.  Glycosuria  in  pregnancy  is  normal; 
its  frequency  depends  upon  how  thoroughly  it  is  sought.  It  does  not  predis¬ 
pose  to  diabetes,  and  can  be  differentiated  from  that  by  the  small  quantity  of 
sugar  present,  the  absence  of  thirst,  and  the  presence  of  normal  blood  sugar 
curves. — A.  T.  C. 

The  efl'ect  of  insulin  upon  the  hlood-sugar  picture  tluring  ether  anesthesia 
(Cher  den  Einlluss  ties  Insulins  auf  den  Blutzuckerspiegel  wahrend  tier 
.\thernarkose) .  Eschweiler,  H.,  Arch.  f.  exper.  Path.  u.  Pharmakol.  Idl:  21. 
1931.  Abst.,  Chem.  Absts.  2«:  1338. 

During  deep  ether  anesthesia  rabbits  develop  a  significant  increase  in  blood 
sugar,  probably  due  to  a  mobilization  of  sugar  from  the  liver.  If  insulin  is 
given  %  hour  before  beginning  anesthesia,  there  is  a  marked  initial  insulin 
hyperglycemia,  followed  by  the  usual  fall  in  blood  sugar.  The  inhibition  of 
the  anesthesia  hyperglucemia  is  probably  due  to  the  fact  that  the  insulin  facil¬ 
itates  the  building  up  of  glycogen  in  the  liver. 


The  daily  glycosuric  curve  in  various  forms  of  diabetes  ( Le  courbe  glycosuritiue 
jouriialicre  dans  les  diverses  formes  de  diahtde).  Faelli,  C.,  Rev.  franq. 
d’endocrinol.  8:  340.  1930. 

Diabetics  may  be  arranged  into  two  groups,  (1)  in  which  glycosuria  in¬ 
creases  after  dinner,  (2)  in  which  it  decreases  after  dinner.  "The  former  is 
considered  the  more  dangerous  type.  The  determination  of  these  curves  per¬ 
mits  the  differentiation  of  sympathotonic  diabetes  from  a  vagotonic  diabetes,  a 
matter  of  importance  in  treatment. — B.  C. 


Some  unusual  mauifestatious  of  the  insulin  reaction.  Felgenbaum,  J.,  Canad. 
M.  A.  J.  2«:  410.  1932. 

A  diabetic  patient,  aged  21,  exhibited  some  unusual  neuropsychiatric  mani¬ 
festations  of  an  insulin  reaction,  characterized  especially  by  drowsiness  and 
clonic  convulsions  and  persisting  after  intravenous  glucose  administration. 
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Clinical  and  experimental  evidence  is  put  forward  to  indicate  that  the  nervous 
system  is  primarily  involved  in  the  symptomatology  of  an  insulin  reaction. 
An  insulin  reaction  is  not  always  accompanied  hy  hypoglycaemia  and  it  does 
not  always  respond  favorably  at  once  to  the  administration  of  glucose. 

—A.  T.  C. 

The  effect  of  insulin  on  growth,  nitrogen  excretion  and  respiratory  iiietalM>lisni. 

Goldhlatt,  M.  W.  and  R.  W.  B.  Ellis,  Biochem.  J.  25:  221.  1931. 

Litters  of  white  rats,  kept  on  restricted  or  unrestricted  amounts  of  food, 
showed  no  difference  in  rate  of  growth  from  that  of  litter  mates,  when  injected 
with  daily  doses  of  insulin  varying  from  2  to  50  units.  Insulin  was  found  to 
have  no  effect  on  the  nitrogen  excretion  in  the  urine  of  rats  consuming  an  ex¬ 
clusively  fatty  diet  or  during  starvation.  This  was  the  case  whether  hypogly¬ 
caemia  did  or  did  not  occur;  convulsions  were  absent.  Insulin  hypoglycaemia 
in  a  starving  human  subject  is  associated  with  a  marked  increase  in  R.Q.  and 
hence  presumably  an  increased  carbohydrate-  and  diminished  fat-oxidation. 
This  effect  passes  over  as  the  blood-sugar  recovers.  Progressive  fall  in  blood- 
sugar  and  disappearance  of  glycosuria  may  be  induced  in  a  glycosuric  patient 
without  any  change  in  R.Q.  or  calorie  output.  It  is  considered  that  this  must 
indicate  glycogen  synthesis  in  the  liver.  Insulin  can  increase  the  liver-gly¬ 
cogen  of  young  dogs  during  starvation  without  any  change  in  muscle-glycogen. 
This  effect  may  be  accompanied  by  profound  hypoglycaemia.  The  attainment 
of  blood-sugar  values  of  vanishing  proportions  may  be  accompanied  by  an 
acute  fall  in  R.Q.  It  is  considered  improbable  that  this  fall  indicates  a  true 
change  in  metabolism. — Authors’  Summary. 


Pregnancy  glycosuria  anti  pre-natal  care.  Harding,  V.  J.  and  U.  L.  Selby,  Canad. 

M.  A.  J.  2«:  283.  1932. 

The  author’s  experience  indicates  that  the  incidence  of  glycosuria  in  preg¬ 
nancy  is  high  and  may  well  be  100'/',  in  small  series  of  cases.  Study  of  numer¬ 
ous  cases  leads  to  the  following  differential  diagnosis  pointing  to  physiological 
glycosuria  rather  than  to  diabetes.  Absence  of  history  and  symptoms  of  dia¬ 
betes  (although  thirst,  polyuria  and  pruritis  vulvae  have  been  reported  as  ac¬ 
companying  physiological  pregnancy  glycosuria  and  might  be  expected  in  a  few 
cases  in  which  there  is  continuous  high  output  of  sugar  due  to  a  very  low 
renal  threshold);  absence  of  sugar  in  the  fasting  urine  unless  that  be  very 
concentrated;  absence  of  ketonuria. — A.  T.  C. 


The  present  status  of  the  high  carhohydrate-low  calorie  diets  for  the  trealineiit 
of  diabetes.  Rabinow'itch,  I.  M.,  Canad.  M.  A.  J.  20:  141.  1932. 

Of  over  500  diabetics  placed  on  a  high  carbohydrate-low  calorie  diet  only 
16  failed  to  respond  satisfactorily  and  of  these  3  did  not  respond  to  the  older 
diets.  In  as  yet  some  unknown  manner,  it  is  stated,  exposure  to  this  diet 
appears  to  lead  to  an  increase  in  the  available  supply  of  insulin.  The  view  held 
generally  at  present  is  that,  in  diabetes,  there  is  defective  production  of  insulin. 
Many  of  the  author’s  experimental  data  to  date  fail  to  support  this  view. 
Diabetes  does  not  appear  to  be  due  to  defective  production  of  insulin  but  to  in¬ 
terference  with  the  action  of  a  normal  supply. — A.  T.  C. 


The  iiilluciice  «)f  infection  upon  the  rtuiction  of  (he  diabetic  to  insulin  treat¬ 
ment;  reiM)rt  of  an  unusual  case.  Rabinow’itch,  I.  M.,  Canad.  M.  A.  .1.  2(1: 
551.  1932. 

A  male,  64  years  of  age,  with  a  history  of  diabetes  of  3  years'  duration, 
and  with  the  disease  complicated  by  cardio-vascular-renal  disease  and  prostatic 
enlargement  with  cystitis  and  pyuria,  was  admitted  to  hospital  in  pre-coma. 
Follow’ing  the  usual  treatment  of  the  coma  condition  he  was  placed  on  high 
carbohydrate-low’  fat  diet,  and  some  three  weeks  later  was  exposed  to  a  cystot¬ 
omy  and  11  days  later  to  enucleation  of  the  prostate.  After  subsequent  recov¬ 
ery  and  before  the  patient  left  hospital,  it  w’as  possible  to  discontinue  insulin 
entirely,  although  the  diet  had  a  carbohydrate  content  of  over  2()o  grams. 

— A.  T.  C. 
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rrcparation  of  tliyroglobuliii.  Barnes,  B.  O.,  Proc.  Soc.  Exper.  Biol.  &  Med.  liO: 
680.  1932. 

A  new  rapid  method  of  preparing  thyroglobulin  is  described  which  in¬ 
volves  extracting  fresh  thyroids  with  sodium  acetate  and  precipitating  the  thy¬ 
roglobulin  at  the  isoelectric  point  with  acetic  acid.  If  a  soluble  preparation  is 
desired,  the  precipitate  coming  down  within  1-2  hours  is  centrifuged  and  dis¬ 
solved  in  sodium  acetate  plus  enough  sodium  hydroxide  to  maintain  neutrality. 

— Author's  Abst. 

Studies  on  tlie  velocity  of  hhM)d  How;  the  circulation  in  inyxedenia  witli  a  com¬ 
parison  of  the  velocity  of  hlood  How  in  inyxedenia  and  thyrotoxicosis.  Blum- 
gart,  H.  L.,  S.  L.  Cargill  and  D.  R.  Gilligan,  J.  Clin.  Investigation,  »:  91. 
1930. 

Sixteen  series  of  measurements  were  made  in  7  patients  with  myxedema  in 
order  to  correlate  the  clinical  manifestations  with  changes  in  the  velocity  of 
blood  flow,  basal  metabolic  rate,  pulse  rate,  plasma  volume,  venous  and  arte¬ 
rial  pressures,  respiratory  minute  volume  and  vital  capacity  of  the  lungs.  In 
each  patient  measurements  .when  the  basal  metabolic  rate  was  low  were  com¬ 
pared  with  subsequent  measurements  when  the  basal  rntabolic  rate  had  been 
elevated  to  normal  by  appropriate  doses  of  thyroid  gland  by  mouth.  The  plasma 
volume  per  kilogram  of  body  weight  was  low  and  tended  to  increase  on  admin¬ 
istration  of  thyroid  gland.  The  vital  capacity  of  the  lungs  was  strikingly 
diminished  in  all  subjects  in  the  absence  of  any  signs  of  congestive  heart  fail¬ 
ure  and  did  not  show  significant  change  following  treatment.  The  extent  of 
diminution  in  the  vital  capacity  was  not  closely  related  to  the  degree  of  lower¬ 
ing  in  the  basal  metabolic  rate.  The  velocity  of  blood  flow  was  strikingly  slow 
in  every  subject  and  corresponded  closely  w'ith  the  degree  to  which  the  meta¬ 
bolic  rate  was  lowered.  After  taking  thyroid  gland  by  moutb.  the  rise  in  the 
metabolic  rate  and  the  increase  in  the  velocity  of  blood  flow  to  normal  took 
place  simultaneously  and  closely  paralleled  each  other.  The  great  increase  in 
velocity  of  blood  flow  and  consequent  increased  cardiac  work  that  occurs  w'hen 
the  basal  metabolic  rate  is  raised  to  normal  afl'ords  a  rational  explanation  of 
the  clinical  manifestations  of  cardiac  insufficiency  which  occur  not  infrequently 
following  thyroid  gland  therapy  in  myxedema.  The  changes  in  the  pulse  rate, 
basal  metabolic  rate  and  velocity  of  blood  flow  in  myxedema  are  compared  to 
those  previously  reported  in  thyrotoxicosis.  The  comparison  indicates  that  the 
increased  velocity  of  blood  flow  in  thyrotoxicosis  is  due  to  the  increased  basal 
metabolic  rate  rather  than  to  a  specific  toxic  effect  on  the  heart.  The  findings 
emphasize  the  close  interrelation  between  blood  flow  and  metabolism  and  throw 
additional  light  on  the  degree,  manner,  and  results  of  changes  in  the  circula¬ 
tion  associated  with  increased  and  decreased  metabolic  rates. — Authors'  Abst, 


Studies  on  rat  thyroids.  Drennan,  A.  M.,  .1.  Malcolm  and  C.  A.  fox.  Brit.  .1 
Exper.  Path.  12:  430.  1931.  Abst.,  Chem.  Absts.  2«;  1644. 

Attempts  were  made  to  produce  a  diet  adeciuate  for  norma!  s'rowth  in  the 
rat,  but  sufficiently  low  in  iodine  to  produce  thyroid  change.  This  was  best 
achieved  by  a  diet  of  white  bread  and  fresh  milk.  After  a  period,  rats  on  this 
diet  developed  an  active  type  of  gland,  low  in  iodine  content,  and  large  rela¬ 
tive  to  the  body  weight.  The  addition  of  small  quantities  of  iodine  to  such  a 
diet  kept  the  thyroids  small,  and  with  a  rich  iodine  content.  When  iodine  was 
again  omitted  from  the  diet  the  thyroids  tended  to  enlarge  and  assume  the 
active  type  of  gland  similar  to  those  that  had  no  iodine  from  the  lieginning. 


(ieograpliic  location  and  tlie  iodine  content  of  the  thyroid  glainl.  Fenger,  F., 
R.  H.  Andrew'  and  J.  .1.  Vollertsen,  .1.  Am.  t'hem.  Soc.  5:i:  237.  1  931.  Abst., 
Biol.  Absts.  <1:  1630. 

Calculated  on  the  desiccated  fat-free  basis,  tbe  yearly  average  for  hog  thy¬ 
roid  glands  from  North  Dakota  is  0.32'/,  iodine,  while  that  of  Texas  glands  is 
0.60'/,  iodine.  The  seasonal  variation  in  the  iodine  content  is  most  pronounced 
in  the  northern  glands.  The  higher  iodine  level  of  the  Texas  glands  and  the 
greater  seasonal  fluctuations  of  the  North  Dakota  thyroids  are  attributed  to  the 
geographic  location  of  the  two  states. 
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Use  of  potassium  iodide  in  hyperthyroidism.  Frazier,  C.  H.,  Ann.  Surg.  0.»: 

517.  1932.  Abst.,  J.  A.  M.  A.  99:  76. 

The  author  reports  a  series  of  cases  of  both  forms  of  toxic  goiter  (hyper¬ 
plastic  toxic  goiter  and  toxic  adenoma),  which  were  prepared  for  operation 
with  potassium  iodide.  The  general  improvement  noted,  as  well  as  the  spe¬ 
cific  improvement  in  pulse  and  metabolic  rate,  paralleled  the  improvement  ob- 
taind  by  compound  solution  of  iodine.  The  clinical  charts  of  several  repre¬ 
sentative  cases  are  exhibited  which  graphically  show  the  preoperative  response 
of  thyrotoxicosis  to  potassium  iodide.  The  author  concludes  from  the  evidence 
obtained  in  a  surgical  research  laboratory  that  free  iodine,  to  be  absorbed, 
must  be  converted  into  an  iodide,  and  from  his  clinical  investigation,  that  it 
appears  unnecessary  to  have  free  iodine  “loosely  combined,”  to  which  quality 
has  been  ascribed  the  effect  of  the  administration  of  compound  solution  of 
iodine  on  hyperthyroidism. 


Lymphatic  system  of  the  thyroid  gland.  Gordon,  S.  D.,  Canad.  M.  A.  J.  2.5:  46. 

1931. 

Experimental  injections  of  India  ink  into  the  thyroid  lymphatics  of  dogs 
indicated  that  the  capsular  and  interglandular  lymphatics  of  the  thyroid  com¬ 
municate  freely  with  one  another.  The  capsular  system  drains  into  the  supe¬ 
rior,  inferior  and  pre-tracheal  lymph  nodes.  There  is  no  evidence  (as  was 
suggested  by  Williamson  and  Pearse’s  work)  that  there  is  a  second  closed 
system  draining  into  the  thymus. — A.  T.  C. 


Thyroid  crisis.  Greene,  E.  I.  and  J.  M.  Greene,  Ann.  Surg.  9,5:  537.  1932. 

Abst.,  J.  A.  M.  A.  99:  76. 

According  to  the  authors,  thyroid  crisis  is  one  of  the  most  serious  compli¬ 
cations  of  hyperthyroidism.  As  a  rule  this  condition  occurs  in  the  primary 
toxic,  or  exophthalmic,  goiter.  Thyroid  crisis  usually  occurs  in  patients  known 
to  have  hyperthyroidism  but  in  whom  no  treatment  has  been  sought  or  in 
whom  inadequate  treatment  has  been  instituted.  It  may  occur  in  individuals 
in  whom  there  is  no  suspicion  of  thyrotoxicosis.  A  crisis  may  come  on  imme¬ 
diately  after  operation  or  several  days  later.  Acute  hyperthyroidism  may  be 
ushered  in  by  physical  fatigue,  by  psychic  stimulation  or  as  a  result  of  an  inter¬ 
current  infection,  or  may  appear  after  some  surgical  condition  often  trivial. 
Measures  not  aimed  to  relieve  the  hyperthyroidism  should  be  postponed  until 
after  thyroidectomy  has  been  performed.  Adequate  preoperative  therapy  will 
in  the  majority  of  cases  prevent  postoperative  acute  thyroidism.  The  picture 
of  crisis  may  appear  suddenly  with  no  premonitory  manifestations,  or  make 
its  appearance  slowly  with  definite  symptoms.  The  mechanism  whereby  a 
crisis  is  set  into  motion  is  not  known.  The  condition  must  be  recognized  early 
and  proper  therapy  instituted  immediately  or  death  will  frequently  result. 
Treatment  consists  of  iodine,  fluids,  dextrose  and  morphine.  After  recovery 
from  a  crisis,  surgical  intervention  should  be  done  with  caution  and  after  one 
has  waited  long  enough  to  get  the  patient  in  proper  physical  condition. 


The  treatment  of  obesity.  A  comparison  of  the  effects  of  diet  and  of  thyroid 
extract.  Lyon,  D.  M.  and  D.  M.  Dunlop,  Quart.  J.  Med.  1:  331.  1932.  Abst., 

Physiol.  Absts.  17:  283. 

All  of  35  subjects  lost  weight  while  dieting,  the  rate  of  weight  loss  being 
inversely  proportional  to  the  caloric  value  of  the  diet.  The  rate  was  greatest 
at  first  and  decreased  as  the  diet  was  continued.  With  an  intake  of  1,000 
calories  per  diem,  the  loss  was  greatest  when  the  carbohydrate  was  kept  low. 
It  is  stated  that  nine  grains  of  thyroid  extract  produced  the  same  loss  of  weight 
as  the  standard  1,000  calories  diet;  the  loss  was  proportional  to  the  dose  given. 
The  basal  metabolic  rate  was  normal  on  admission;  it  fell  during  undernutri¬ 
tion  and  rose  20  points  when  thyroid  was  given.  On  a  low  diet  the  loss  of 
weight  is  due  to  loss  of  fat  and  water;  when  thyroid  is  given,  the  loss  due  to 
water  is  a  greater  fraction  of  the  whole  and  some  protein  may  also  be  lost. 
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The  «lifl‘ereiitial  diaj'iiosis  for  “borderline”  cjises  of  hyperthyroidism.  Mc¬ 
Gregor,  J.  K.,  Canad.  M.  A.  J.  25:  152.  1931. 

A  case  is  described  exhibiting  a  persistently  high  basal  metabolic  rate 
without  corresponding  degree  of  loss  of  weight,  a  high  rapid  pulse  uninfluenced 
by  Lugol’s  solution,  lack  of  heat  intolerance,  cold  hands,  absence  of  tremor, 
and  no  apparent  abnormality  of  the  thyroid  itself.  At  subsequent  post-mortem 
the  thyroid  was  found  to  be  normal;  no  thymus  was  found;  while  in  the  right 
renal  space  there  w’as  an  encapsulated  tumor  of  the  adrenal  about  6  cm.  in 
diameter,  which  examination  showed  to  be  a  carcinoma  of  the  malignant  type 
of  adenoma  described  by  Ewdng. — A.  T.  C. 


Sp<»iitaiie<»us  rupture  of  the  thyroid  gland.  McGregor,  J.  K.  and  W.  G.  Cor¬ 
nett,  Canad.  M.  A.  J.  20:  711.  1932. 

A  case  is  reported  which  is  considered  unusual  in  that  a  spontaneous  hem¬ 
orrhage  originating  in  an  adenomatous  cyst  ruptured  completely  through  the 
thyroid  capsule,  infiltrated  the  muscle  and  fascial  planes  of  the  neck,  spread 
into  the  mediastinum,  and  was  of  sufficient  severity  to  cause  death. — A.  T.  C. 


The  thyroid  factor  in  family  periodic  paralysis.  Morrison,  S.  and  M.  Levy, 
Arch.  Neurol.  &  Psychiat.  28:  386.  1932. 

A  case  is  presented  of  a  man  of  24  in  whom  exophthalmic  goiter  and 
periodic  attacks  of  paralysis  coexisted.  Following  partial  thyroidectomy  the 
symptoms  of  the  exophthalmus  were  partially  alleviated  as  w'as  true  also  of 
the  paralysis  attacks.  The  case  is  cited  as  further  evidence  that  the  condition 
of  familial  periodic  paralysis  is  due  in  part  at  least  to  endocrine  factors.  It 
is  suggested  that  these  may  be  operative  merely  by  lowering  the  general  health 
to  a  sufficient  extent  to  render  the  patient  overtly  vulnerable  to  the  specific 
etiologic  factor — whatever  that  may  be. —  R.  G.  H. 


Thyroxine  and  the  central  iierx'ous  system  (Thyroxine  und  Zentralnervensys- 
tem).  Schittenhelm,  A.  and  B.  Eisler.'Klin.  Wcbnschr.  11:  9.  1932,  Abst., 

Physiol.  Absts.  17:  207. 

Rabbits,  cats,  and  dogs  were  used.  Injection  of  1  mgm.  per  kgm.  thy¬ 
roxine  causes  an  increase  in  the  iodine  content  of  the  midbrain  and  tuber 
cinereum,  most  marked  after  4  hours,  and  returning  to  normal  in  3  days. 
Other  parts  of  the  brain  or  spinal  cord  do  not  show  this  response  to  thyrox¬ 
ine.  Hypo-  or  athyreosis  in  animals  produces  a  diminution  of  iodine  in  the 
mid-brain  and  tuber  cinereum,  but  not  in  other  regions  of  the  brain.  The 
authors  suggest  that  their  results  indicate  an  interrelation  between  internal 
secretions  and  definite  parts  of  the  central  nervous  system. 


.\  survey  on  goiters  in  North  .America  (A  contribution  to  their  knowle«lge  in 
general  and  to  their  etiological  and  evolutive  determination)  (Estudio  .sohre 
lM>cios  en  el  iiorte  argentino  |  contrihucidn  a  sue  conocimiento  en  general  y 
al  de  su  determinismo  etio-fisiopatoginico  y  evolutivo]).  Sola,  E.,  Sexta 
Reunion  de  la  Sociedad  de  Patologia  Regional  del  Norte  Argentina.  1:  876. 
1931. 

A  study  is  reported  of  2000  patients  definitely  showing  goiter.  The  types 
varied,  some  being  simple  and  some  toxic.  In  some  families  the  two  types 
alternated  with  corresponding  shift  in  the  nervous  systems.  Among  the  etio¬ 
logical  factors  recognized  were  lack  of  iodine,  treponena  infection,  food  and 
avitaminosis.  Potassium  iodide  as  a  prophylactic  failed  in  considerable  propor¬ 
tion  of  tbe  cases.  Ninety-nine  per  cent  of  tbe  patients  showed  dental  caries. 
This  is  regarded  as  a  co-existent  result  of  the  cause  of  the  goiter  rather  than 
due  to  the  goiter  itself,  though  in  many  patients  arrest  of  the  caries  was  fol¬ 
lowed  by  arrest  of  the  goiter.  No  correlation  could  be  seen  between  an  in¬ 
stance  of  goiter  and  acquired  syphilis  but  a  bigb  correlation  was  observed  with 
hereditary  lues.  To  the  co-existing  lues  is  ascribed  the  “goiter  heart”  seen  in 
some  cases.  Goitrous  foetuses  showed  a  high  incidence  of  hepatic  and  splenic 
enlargement.  Toxic  goiter  with  exophthalmos  w’as  never  seen  in  the  aboriginal 
patients  studied. — Condensed  from  Author’s  Abst. — R.  G.  H. 


122 


THYROID 


Stuily  of  thyroid  activity  in  iioriiial  prettiiaiicy.  Soule,  S.  D.,  Am.  J.  Obst.  & 
Gynec.  2:t:  165.  1932. 

Anselmino  and  Hoffman  have  demonstrated  that  a  substance  fulfilling  all 
the  prerequisites  for  thyroxine  is  present  in  Increased  concentration  in  the 
blood  stream  of  pregnant  women.  Our  experiments  involved  the  injection  of 
pregnancy  serum  into  male  mice  and  the  determination  of  mouse  liver  gly¬ 
cogen.  The  results  demonstrated  that  a  substance  which  lowered  the  level  of 
liver  glycogen  is  present  in  the  pregnancy  serum  in  greater  concentration  than 
in  the  non-pregnant  state.  This  substance  parallels  the  action  of  thyroxine 
and  the  pregnant  woman  may  be  considered  to  be  in  a  physiological  state  of 
hyperfunction  of  the  thyroid  gland. — Author’s  Abst. 


